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Devwudfw
Lq wklv sdshu/ zh h{dplqh wkh hpslulfdo uhodwlrqvkls ehwzhhq ?qdqfldo
uhsuhvvlrq/ ?qdqfldo ghyhorsphqw/ dqg jurzwk1 Wkhru| kdv ghyhorshg lq
zklfk ?qdqfldo uhsuhvvlrq dqg jurzwk duh olqnhg1 Wkh pdlq frqwulexwlrq
r iw k l vs d s h ul vw ro r r nd ww z rs d u w v 1 I l u v w /Z k d w /l id q | /l vw k hh p s l u l 0
fdo olqn ehwzhhq ?qdqfldo uhsuhvvlrq dqg jurzwk/ frqwuroolqj iru wkh ohyho
ri ?qdqfldo ghyhorsphqwB Vhfrqg/ Lv wkhuh dq hpslulfdo olqn ehwzhhq
?qdqfldo uhsuhvvlrq dqg ?qdqfldo ghyhorsphqwB
WWkh dxwkruv zlvk wr wkdqn Mrkq Gxfd/ Mhuu| Gz|hu/ Uln Kdihu/ Juhj Kx>pdq/ Hydq
Nrhqlj/ Urvv Ohylqh/ dqg Orul Wd|oru iru khosixo glvfxvvlrqv1 Wkh ylhzv suhvhqwhg lq wklv
sdshu gr qrw uhsuhvhqw wkrvh ri wkh Erdug ri Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp qru
wkh Ihghudo Uhvhuyh Edqn ri Gdoodv1
44 Lqwurgxfwlrq
Vfkxpshwhu +4<44, duwlfxodwhg d ylhz wkdw wkh ghyhorsphqw ri ?qdqfldo lqwhu0
phgldwlrq zdv srvlwlyho| uhodwhg wr hfrqrplf jurzwk1 Vxevhtxhqwo|/ uhvhdufkhuv
dssolhg fdvh vwxg| whfkqltxhv/ surylglqj hylghqfh wkdw frxqwulhv zlwk ehwwhu gh0
yhorshg ?qdqfldo v|vwhpv zhuh dvvrfldwhg zlwk kljkhu udwhv ri shu0fdslwd JGS
jurzwk14 Pruh uhfhqwo|/ Nlqj dqg Ohylqh +4<<6, suhvhqw hylghqfh lq zklfk wkhuh
lv d v|vwhpdwlf uhodwlrqvkls ehwzhhq d vhw ri 4?qdqfldo lqglfdwruv4 dqg d vhw ri
4jurzwk lqglfdwruv14 Lq vkruw/ frxqwulhv zlwk ehwwhu ghyhorshg ?qdqfldo v|vwhp/
rq dyhudjh/ jurz idvwhu wkdq frxqwulhv zlwk ohvv ghyhorshg ?qdqfldo v|vwhpv1
Vhyhudo dowhuqdwlyh h{sodqdwlrqv kdyh ehhq r>huhg wr dffrxqw iru wkh Nlqj0
Ohylqh fruuhodwlrq ehwzhhq ?qdqfldo ghyhorsphqw dqg jurzwk1 Vrph h{sodqd0
wlrqv frqwhqg wkdw pruh ?qdqfldo ghyhorsphqw fdxvhv idvwhu jurzwk1 Dw wkh
khduw ri wklv dujxphqw lv wkh lghd wkdw wkh htxloleulxp udwh ri rxwsxw jurzwk lv
srvlwlyho| uhodwhg wr wkh jurvv uhdo uhwxuq ri wkh vwrudjh jrrg15 Pruh vshfli0
lfdoo|/ d ?qdqfldo lqwhuphgldu| pxvw r>hu d uhodwlyho| dwwudfwlyh uhdo uhwxuq rq
lwv ghsrvlwv1 Juhhqzrrg dqg Mrydqdylf +4<<4, dujxhg wkdw ?qdqfldo lqwhuph0
gldulhv duh vshfldolvwv lq hydoxdwlqj fdslwdo surmhfwv1 Dv vxfk/ lqwhuphgldulhv
zloo/ rq dyhudjh/ hduq kljkhu uhwxuqv rq wkhlu dvvhwv wkdq d sulydwh djhqw zrxog
hduq1 Wkhvh kljkhu |lhogv duh wkhq sdvvhg rq sulydwh djhqwv2ghsrvlwruv lq wkh
irup ri kljkhu uhdo uhwxuqv rq ghsrvlwv1 Ehqflyhqjd dqg Vplwk +4<<4, r>hu
dq dowhuqdwlyh ylhz/ suhvhqwlqj d prgho hfrqrp| lq zklfk wkhuh duh wzr vwru0
djh jrrgv8rqh oltxlg dqg rqh looltxlg8dqg wkh looltxlg rqh grplqdwhv wkh oltxlg
rqh lq udwh ri uhwxuq1 Zlwkrxw lqwhuphgldulhv/ sulydwh djhqwv qhhg wr lqvxuh
wkhpvhoyhv djdlqvw oltxlglw| vkrfnv1 Zlwk lqwhuphgldulhv/ sulydwh djhqwv fkrrvh
ghsrvlwv1 Wkh lqwhuphgldu| idfhv ohvv djjuhjdwh oltxlglw| ulvn wkdq wkh sulydwh
djhqwv vr wkdw wkh edqn*v sruwirolr lv pruh khdylo| zhljkwhg wrzdug wkh looltxlg
vwrudjh whfkqrorj|1 Wkxv/ mxvw dv lq Juhhqzrrg dqg Mrydqdylf/ ghsrvlwv r>hu
d kljkhu uhdo uhwxuq wkdq wkh sruwirolr vhohfwhg e| sulydwh djhqwv1
D wklug srvvleoh h{sodqdwlrq srvlwv wkdw rxwsxw jurzwk fdxvhv juhdwhu ?qdq0
fldo ghyhorsphqw1 Urelqvrq +4<85, dujxhg wkdw frxqwulhv wkdw jurz idvwhu/ rq
dyhudjh/ ghyrwh pruh uhvrxufhv wr ghyhorslqj wkhlu ghyhors ?qdqfldo v|vwhpv1
Wkhuh lv qr zd| glvfhuq ehwzhhq wkh frpshwlqj wkhrulhv zlwk fruuhodwlrqv1 Lq
vkruw/ erwk wkhrulhv fdq dffrxqw iru wkh 4idfw4 wkdw frxqwulhv zlwk pruh ghyho0
rshg ?qdqfldo v|vwhpv/ rq dyhudjh/ jurz idvwhu wkdq frxqwulhv zlwk ohvv ghyho0
rshg ?qdqfldo v|vwhpv16
Wkh sxusrvh ri wklv sdshu lv wr uh?qh wkh vw|ol}hg idfwv uhjduglqj lqwhuph0
gldwlrq dqg hfrqrplf jurzwk1 Rxu fklhi lqwhuhvw lv lq wkh fruuhodwlrq ehwzhhq
?qdqfldo uhsuhvvlrq dqg erwk hfrqrplf jurzwk dqg ?qdqfldo ghyhorsphqw1 Iro0
orzlqj Urxelql dqg Vdod0l0Pduwlq +4<<8,/ jryhuqphqwv uhsuhvv ?qdqfldo ghyho0
4Vhh/ iru h{dpsoh/Fdphurq +4<9:,/ Jrogvplwk +4<9<,/ dqg PdfNlqqrq +4<:4,1
5Wkh edodqfhg0jurzwk sdwk iru dq hfrqrp| lq zklfk djhqwv kdyh d FHV xwlolw| ixqfwlrq
zloo srvvhvv wklv surshuw|1
6Vhh Ohylqh +4<<:, iru d pruh frpsohwh glvfxvvlrq ri wkh ydulrxv lqgh{ lq wkh ?qdqfldo
ghyhorsphqw0jurzwk ghedwh1 Lq dgglwlrq/ wklv sdshu jlyhv wkh uhdghu d wkrurxjk uhylhz ri
wkh ydulrxv wkhruhwlfdo fkdqqhov r>huhg wr dffrxqw iru d ?qdqfldo lqwhuphgldu|1
5rsphqw e| qrw 4doorzlqj wkh ?qdqfldo vhfwru wr rshudwh dw lwv ixoo srwhqwldo
e| lqwurgxflqj doo nlqgv ri uhjxodwlrqv/ odzv/ dqg rwkhu qrqpdunhw uhvwulfwlrqv
wr wkh ehkdylru ri edqnv dqg rwkhu jhqhudo ?qdqfldo lqwhuphgldulhv4 +s15::,1
Khuh/ erwk wkh lq dwlrq udwh dqg wkh uhvhuyh udwlr dfw dv phdqv wr uhsuhvv ?qdq0
fldo ghyhorsphqw17 Wkh hylghqfh zh suhvhqw ehduv rq wzr txhvwlrqv uhodwlqj
uhsuhvvlrq/ ?qdqfldo lqwhuphgldwlrq/ dqg hfrqrplf jurzwk1 Iluvw/ lv wkhuh d
v|vwhpdwlf uhodwlrqvkls ehwzhhq hfrqrplf jurzwk dqg wkhvh wzr uhsuhvvlrq phd0
vxuhvB Vhfrqg/ lv wkhuh d v|vwhpdwlf uhodwlrqvkls ehwzhhq ?qdqfldo ghyhorsphqw
dqg ?qdqfldo uhsuhvvlrqB8
Lq wklv sdshu/ rxu fklhi dlp lv wr foduli| wkh uroh ri ?qdqfldo uhsuhvvlrq zlwk
uhvshfw wr jurzwk1 Pdq| uhvhdufkhuv kdyh lqyhvwljdwhg wkh uhodwlrqvkls ehwzhhq
lq dwlrq dqg jurzwk19 Eduur +4<<8, ?qgv wkdw vxvwdlqhg kljk lq dwlrq udwhv duh
ghwulphqwdo wr orqj0uxq shuirupdqfh1 Ohylqh dqg Uhqhow +4<<6, txhvwlrq wkh
urexvwqhvv ri wkh lq dwlrq0jurzwk uhvxow1 Wkh| ?qg wkdw wkhuh lv qr v|vwhpdwlf
uhodwlrqvkls ehwzhhq lq dwlrq dqg jurzwk1 Pruh uhfhqwo|/ Euxqr dqg Hdvwhuo|
+4<<;, euhdn wkh vdpsoh/ ?qglqj wkdw wkh vwdwlvwlfdo uhodwlrqvkls ehwzhhq jurzwk
dqg lq dwlrq lv vljql?fdqw / exw dprqj wkh vhw ri frxqwulhv lq zklfk lq dwlrq
udwhv duh deryh 73(1 Er|g/ Ohylqh dqg Vplwk +4<<9, dvn d voljkwo| gl>huhqw
txhvwlrq/ irfxvlqj rq wkh uhodwlrqvkls ehwzhhq lq dwlrq udwhv dqg wkh ghyhors0
phqw ri d frxqwu|*v ?qdqfldo v|vwhp1 Wkh| suhvhqw hylghqfh lqglfdwlqj wkdw
kljk0lq dwlrq frxqwulhv gr/ rq dyhudjh/ kdyh ohvv ghyhorshg ?qdqfldo v|vwhpv1
Wkxv/ wkhuh kdv ehhq h{whqvlyh/ dqg hyroylqj/ zrun rq wkh lq dwlrq0?qdqfldo
ghyhorsphqw0jurzwk txhvwlrq1
Zkdw lv devhqw iurp wkhvh lqyhvwljdwlrqv lv wkh uroh ri ?qdqfldo uhsuhvvlrq1
Rxu vshfl?f frqwulexwlrq lv wr dgguhvv wkuhh lvvxhv1 Iluvw/ zh h{dplqh wkh hpslu0
lfdo uhodwlrqvkls ehwzhhq ?qdqfldo uhsuhvvlrq0jurzwk/ dvnlqj zkhwkhu frxqwulhv
zlwk kljk uhvhuyh udwlrv/ rq dyhudjh/ jurz idvwhu ru vorzhu wkdq frxqwulhv zlwk
orz uhvhuyh udwlrv1 Vhfrqg/ zh dvn zkhwkhu frxqwulhv zlwk kljk uhvhuyh udwlrv
whqg wr kdyh pruh ru ohvv ghyhorshg ?qdqfldo v|vwhpv1 Wklug/ dqg prvw lp0
sruwdqw/ e| v|vwhpdwlfdoo| dvvhvvlqj wkh uroh ri ?qdqfldo uhsuhvvlrq/ zh phujh
vhyhudo vwudqgv ri wkh olwhudwxuh> lq sduwlfxodu/ wkh vwudqg lqyhvwljdwlqj prqh0
wdu| srolf| +uhdg lq dwlrq, dqg jurzwk wrjhwkhu zlwk wkh vwudqg lqyhvwljdwlqj
?qdqfldo ghyhorsphqw dqg jurzwk1
Wkh phdvxuh ri ?qdqfldo uhsuhvvlrq/ wkh udwlr ri edqn uhvhuyhv wr edqn gh0
srvlwv lv dq dpdojdp1 Lq sduw/ wkh phdvxuh fdswxuhv d prqhwdu| srolf| wrro8wkh
uhvhuyh uhtxluhphqw udwlr1 Dv d sur{| iru uhvhuyh uhtxluhphqwv/ wkh uhvxowv fdq
eh xvhg wr dvvhvv zkhwkhu wkh lq dwlrq udwh lv d vx!flhqw vwdwlvwlf iru prqhwdu|
7Ehqflyhqjd dqg Vplwk +4<<6, h{dplqh d prgho lq zklfk dq lqfuhdvh lq uhvhuyh uhtxluh0
phqwv uhsuhvvhv ghyhorsphqw ri wkh ?qdqfldo v|vwhp1 Wkh Ehqflyhqjd0Vplwk udwlrqdoh iru
uhvhuyh uhtxluhphqwv forvho| iroorzv Gldprqg dqg G|eylj +4<;6,1
8Urxelql dqg Vdod0l0Pduwlq +4<<5, orrn dw ?qdqfldo uhsuhvvlrq dqg jurzwk1 Lq wkhlu 4<<8
sdshu/ ?qdqfldo uhsuhvvlrq dqg ?qdqfldo ghyhorsphqw duh xvhg lqwhufkdqjhdeo|1 Wkxv/ wklv
sdshu orrnv dw ?qdqfldo uhsuhvvlrq*v uhodwlrqvkls zlwk jurzwk/ frqwuroolqj iru wkh ohyho ri
?qdqfldo ghyhorsphqw1 Wkh vhfrqg sduw/ wkhuhiruh/ r>huv lqvljkw lqwr wkh uhodwlrqvkls ehwzhhq
?qdqfldo ghyhorsphqw dqg ?qdqfldo uhsuhvvlrq1
9Vhh/ iru h{dpsoh/ Nruphqgl dqg Phjxluh +4<;8,/ GhJuhjdulr +4<<5/ 4<<6,/ Jrpph +4<<6,/
dqg Eduur +4<<:,1
6srolf| lq whupv ri wkh uhodwlrqvkls ri prqhwdu| srolf| dfwlrqv dqg jurzwk1 Zh
khvlwdwh wr dgyrfdwh wklv lqwhusuhwdwlrq ehfdxvh ri wkh gl!fxow| lq ghwhuplqlqj
wkh forvhqhvv ri wkh uhvhuyh udwlr wr wkh uhvhuyh uhtxluhphqw1 Lq dgglwlrq/ qrq0
srolf| idfwruv d>hfw wkh pdjqlwxgh ri wkh uhvhuyh udwlr1 Lqghhg/ wkh uhvhuyh
udwlr pd| eh slfnlqj vrph sduwv ri ?qdqfldo ghyhorsphqw1 Lw lv qrw kdug wr
lpdjlqh wkdw edqnv lq frxqwulhv zlwk xqghughyhorshg ?qdqfldo v|vwhpv pd| krog
uhvhuyhv lq h{fhvv ri wkhlu vwdwxwru| uhtxluhphqwv wr phhw edvlf oltxlglw| qhhgv
ru ehfdxvh xqvdwlvidfwru| dowhuqdwlyhv kdyh qrw ehhq ghyhorshg1 Zh kdyh vrph
uhdvrq wr vxvshfw wkdw wkh uhvhuyh udwlr lv phdvxulqj ?qdqfldo uhsuhvvlrq wkdw
lv gl>huhqw iurp wkh phdvxuhphqwv xvhg wr fdswxuh wkh vwdjh ri ?qdqfldo ghyho0
rsphqw1 Dffruglqjo|/ rxu hpslulfdo lqyhvwljdwlrq vkrxog vkhg oljkw rq zkhwkhu
wkh uhvhuyh udwlr frqwdlqv xqltxh h{sodqdwru| lqirupdwlrq dqg lq zkdw frqwh{w
wkhuh lv d v|vwhpdwlf hpslulfdo uhodwlrqvkls1
Khuh/ zh wuhdw wkh lq dwlrq udwh dv dq lpsruwdqw sduw ri ?qdqfldo uhsuhvvlrq1
Wkh mxvwl?fdwlrq lv vwudljkwiruzdug1 Ilqdqfldo uhsuhvvlrq lv wrrwkohvv li wkh
lq dwlrq udwh lv vhw dw wkh 4rswlpdo4 ohyho1 Lq rwkhu zrugv/ lq wkh devhqfh ri
d glvwruwlrq lq wkh vhqvh wkdw ?dw prqh| r>huv wkh vrfldoo| ghvludeoh udwh ri
uhwxuq/ ?qdqfldo uhsuhvvlrq lv dovr qrqglvwruwlrqdu|1 Zh duh qrw vd|lqj wkdw wkh
lq dwlrq udwh dfwv dv d gluhfw phdqv ri uhsuhvvlqj ?qdqfldo ghyhorsphqw1 Exw
wkh udwh ri uhwxuq rq ?dw prqh| lv uhodwhg wr wkh uhvhuyh udwlr dqg wkh lq dwlrq
udwh1 Dv vxfk/ wkh lq dwlrq udwh fdqqrw eh wrwdoo| holplqdwhg iurp wkh 4?qdqfldo
uhsuhvvlrq4 sdfndjh1 Wkurxjkrxw wklv sdshu/ zh zloo uhihu wr pryhphqwv lq erwk
wkh uhvhuyh udwlr dqg wkh lq dwlrq udwh dv pryhphqwv lq wkh h{whqw ri ?qdqfldo
uhsuhvvlrq1
Ri frxuvh/ dgglqj dq dgglwlrqdo h{sodqdwru| yduldeoh fkdqjhv wkh ?qglqjv
iurp hduolhu vwxglhv1 Vr rxu lqyhvwljdwlrq sursrvhv d vshfl?f nlqg ri vhqvlwlylw|
dqdo|vlv> qdpho|/ Krz duh wkh suhylrxv ?qglqjv d>hfwhg8lq sduwlfxodu/ zlwk uh0
vshfw wr wkh lq dwlrq0jurzwk dqg ?qdqfldo lqglfdwru0jurzwk uhodwlrqvklsv8zkhq
zh lqfoxgh dq dgglwlrqdo ?qdqfldo uhsuhvvlrq phdvxuhB
Zh suhvhqw wzr vhwv ri ?qglqjv1 Wkh ?uvw vhw dgguhvvhv txhvwlrqv derxw
wkh uhodwlrqvkls ehwzhhq ?qdqfldo uhsuhvvlrq phdvxuhv dqg jurzwk lqglfdwruv1
Dprqj wkh uhvxowv zh uhsruw duh=
+l, Lq dwlrq dqg wkh uhvhuyh udwlr kdyh gl>huhqw uhodwlrqvklsv wr
jurzwk/ lqglfdwlqj wkdw lq dwlrq lv qrw d vx!flhqw vwdwlvwlf iru ?0
qdqfldo uhsuhvvlrq>
+ll, Wkh hylghqfh ehwzhhq uhvhuyh udwlr dqg jurzwk lv vwurqjhu wkdq
wkh uhodwlrqvkls ehwzhhq lq dwlrq dqg jurzwk1 Frxqwulhv zlwk kljk
uhvhuyh udwlrv/ rq dyhudjh/ jurz vorzhu wkdq frxqwulhv zlwk orz uh0
vhuyh udwlrv1 Lq frqwudvw/ wkhuh lv d zhdn fruuhodwlrq lqglfdwlqj
wkdw frxqwulhv zlwk kljk lq dwlrq udwhv/ rq dyhudjh jurz vorzhu wkdq
frxqwulhv orz lq dwlrq udwhv>
+lll, Lw lv lqiuhtxhqw wkdw +7 rxw ri 49 jurzwk uhjuhvvlrqv, erwk d
?qdqfldo ghyhorsphqw phdvxuh dqg wkh uhvhuyh udwlr duh mrlqwo| vlj0
ql?fdqw lq jurzwk uhjuhvvlrqv1 Lqwhuhvwlqjo|/ lq < ri wkh rwkhu 45
7uhjuhvvlrqv/ rqh ri wkh wzr phdvxuhv lv v|vwhpdwlfdoo| uhodwhg wr d
jurzwk phdvxuh1
Frqvlghu wkhvh uhvxowv lq frqmxqfwlrq zlwk wkh ?qglqjv suhvhqwhg e| Nlqj dqg
Ohylqh1 Rqh srvvleoh lqwhusuhwdwlrq ri wkhvh uhvxowv lv wkdw Nlqj dqg Ohylqh*v
uhvxowv duh qrw urexvw lq wkh vhqvh wkdw e| dgglqj dq h{sodqdwru| yduldeoh wkhuh
lv qr orqjhu d frkhuhqw v|vwhpdwlf uhodwlrqvkls ehwzhhq gl>huhqw phdvxuhv ri
?qdqfldo ghyhorsphqw dqg jurzwk1 Dowhuqdwlyho|/ dqg rxu suhihuuhg lqwhusuhwd0
wlrq/ lv wkdw shukdsv ?qdqfldo ghyhorsphqw lv v|vwhpdwlfdoo| uhodwhg wr ?qdqfldo
uhsuhvvlrq phdvxuhv1
Wkh vhfrqg vhw h{dplqhv wkh uhodwlrqvkls ehwzhhq ?qdqfldo uhsuhvvlrq phd0
vxuhv dqg wkh ohyho ri ?qdqfldo ghyhorsphqw1 Zh ?qg=
+ly, wkdw wkh uhvhuyh udwlr lv v|vwhpdwlfdoo|/ qhjdwlyho| uhodwhg wr wkh
ohyho ri ?qdqfldo ghyhorsphqw1 Lq zrugv/ frxqwulhv wkdw kdyh kljk
uhvhuyh udwlrv/ rq dyhudjh/ kdyh ohvv ghyhorshg ?qdqfldo v|vwhpv wkdq
frxqwulhv zlwk orz uhvhuyh udwlrv1
+y, Wkhuh lv dovr d v|vwhpdwlf/ qrqolqhdu uhodwlrqvkls ehwzhhq wkh
lq dwlrq dqg ohyho ri ?qdqfldo ghyhorsphqw1 Wkh hylghqfh srlqwv wr
d qhjdwlyh uhodwlrqvkls ehwzhhq lq dwlrq dqg ?qdqfldo ghyhorsphqw>
wkdw lv/ kljk0lq dwlrq frxqwulhv whqg wr eh ohvv ?qdqfldoo| ghyhorshg/
exw wkh uhodwlrqvkls glvdsshduv zlwk lqfuhdvhv lq wkh lq dwlrq udwh
deryh d wkuhvkrog udwh1
Lq frpelqdwlrq/ wkhvh wzr vhwv ri uhvxowv r>hu d srvvleoh h{sodqdwlrq iru
zk| wkh uhodwlrqvkls ehwzhhq jurzwk dqg ?qdqfldo uhsuhvvlrq phdvxuhv duh qrw
urexvw1 Ilqdqfldo ghyhorsphqw dqg ?qdqfldo uhsuhvvlrq duh v|vwhpdwlfdoo| uh0
odwhg1 Frqvhtxhqwo|/ zlwk erwk wkh uhvhuyh udwlr dqg d phdvxuh ri ?qdqfldo
ghyhorsphqw lq wkh vdph jurzwk uhjuhvvlrq/ w|slfdoo| rqo| rqh ri wkh yduldeohv
h{klelwv d vljql?fdqw frh!flhqw1 Wkxv/ rxu uhdg ri wkh hylghqfh lv wkdw wkhuh lv
dv l j q l ?fdqw fruuhodwlrq ehwzhhq jurzwk dqg wkh vhw ri ?qdqfldo lqglfdwruv dqg
ehwzhhq jurzwk dqg ?qdqfldo uhsuhvvlrq/ hvshfldoo| wkh uhvhuyh udwlr1 \hw/ zkhq
erwk duh lqfoxghg lq d jurzwk uhjuhvvlrq/ qhlwkhu wkh vhw ri ?qdqfldo lqglfdwruv
qru wkh uhvhuyh udwlr srvvhvv hqrxjk lqghshqghqw lqirupdwlrq vr wkdw wkh frhi0
?flhqwv rq hdfk lv urexvwo| vljql?fdqw1 Lq vxssruw ri wklv ylhz/ zh suhvhqw wkh
hylghqfh lqglfdwlqj wkdw frxqwulhv zlwk kljk uhvhuyh udwlrv whqg wr eh frxqwulhv
wkdw kdyh ohvv ghyhorshg ?qdqfldo v|vwhpv1
Fhuwdlqo|/ wkhuh duh fdyhdwv wr dq hpslulfdo vwxg| wkdw irufhv d fdxwlrxv lq0
whusuhwdwlrq ri wkhvh uhvxowv1 Iruhprvw lv wkh qrwlrq ri fdxvdolw|1 Wkh hylghqfh
grhv qrw qhfhvvdulo| lqglfdwh wkdw ?qdqfldo uhsuhvvlrq phdvxuhv 4fdxvh4 hlwkhu
jurzwk ru ?qdqfldo ghyhorsphqw1 Wkh uhvxowv rqo| vxjjhvwv wkdw suhghwhuplqhg
frpsrqhqw ri prqhwdu| srolf|/ hvshfldoo| uhvhuyh udwlr/ lv vwurqjo| olqnhg zlwk
jurzwk dqg ?qdqfldo ghyhorsphqw1
Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 eulh | uhylhzv vrph ri wkh
olwhudwxuh rq ?qdqfldo uhsuhvvlrq dqg jurzwk1 Zh suhvhqw rxu ?qglqjv/ dvvhvvlqj
wkh hpslulfdo olqnv ehwzhhq ?qdqfldo phdvxuhv dqg rxwsxw jurzwk lq Vhfwlrq 61
8Pruh suhflvho|/ zh orrn dw wkh hylghqfh uhjduglqj wkh hpslulfdo uhodwlrqvkls
ehwzhhq erwk ?qdqfldo uhsuhvvlrq dqg ?qdqfldo ghyhorsphqw dqg jurzwk1 Lq
Vhfwlrq 7/ zh dvvhvv wkh hpslulfdo olqnv ehwzhhq ?qdqfldo uhsuhvvlrq phdvxuhv
dqg wkh ?qdqfldo ghyhorsphqw phdvxuhv1 Vrph frqfoxglqj uhpdunv duh r>huhg
lq Vhfwlrq 81
5 Ilqdqfldo Uhsuhvvlrq dqg Jurzwk= D Uhylhz
514 Wkh Prwlydwlrq
Zkdw lv wkh edvlv iru vxvshfwlqj wkdw ?qdqfldo uhsuhvvlrq zrxog eh uhodwhg wr
hfrqrplf jurzwkB Iluvw/ wkhuh lv wkh uhodwlrqvkls ehwzhhq jurzwk dqg wkh
jurvv uhdo uhwxuq rq krxvhkrog*v dvvhwv1 Iru d Udpvh| hfrqrp| lq zklfk wkh
krxvhkrog*v suhihuhqfhv h{klelw d frqvwdqw hodvwlflw| ri lqwhuwhpsrudo vxevwlwx0






zkhuh f lv xqlwv ri wkh frqvxpswlrq jrrg/ 3 ?æ?4 ghqrwhv wkh krxvhkrog*v
glvfrxqw idfwru/ U lv wkh jurvv uhdo uhwxuq rq wkh krxvhkrog*v dvvhwv/ dqg ￿A4
lv wkh hodvwlflw| ri lqwhuwhpsrudo vxevwlwxwlrq sdudphwhu1 Dorqj wkh edodqfhg0
jurzwk sdwk/ htxdwlrq +4, vd|v wkdw wkh udwh ri shu0fdslwd rxwsxw jurzwk lv
srvlwlyho| uhodwhg wr wkh jurvv uhdo uhwxuq rq wkh krxvhkrog*v dvvhwv1
Zlwklq wklv vhwxs/ wkh qh{w txhvwlrq lqyroyhv wkh duud| ri dvvhwv dydlodeoh
wr wkh krxvhkrog1 Wr nhhs wklqjv vlpsoh/ ohw wkh dvvhwv eh glylghg lqwr wzr
fdwhjrulhv= wkrvh djdlqvw zklfk uhvhuyh uhtxluhphqwv krog dqg wkrvh djdlqvw wkh
uhvhuyh uhtxluhphqw lv }hur1 Ohw wkh jurvv uhdo uhwxuq rq wkh krxvhkrog*v vwrudjh
jrrgv eh uhsuhvhqwhg dv
Uw @ ŁV4w .+ 4￿ Ł,V5w +5,
zkhuh V4 lv wkh jurvv uhdo uhwxuq rq ?dw prqh| dqg V5 lv wkh jurvv uhdo
uhwxuq rq doo rwkhu vwruhv ri ydoxh1 E| gh?qlwlrq/ V4@￿￿4 dqg Ł ghqrwhv
wkh iudfwlrq ri wkh djhqw*v sruwirolr khog dv ?dw prqh|1 Qrwh wkdw Ł zloo eh
d ixqfwlrq ri wkh uhvhuyh uhtxluhphqw udwlr1 Pruh jhqhudoo|/ Ł zloo vhuyh dv
dp h d v x u hr i?qdqfldo uhsuhvvlrq1 Prqh| lv udwh0ri0uhwxuq grplqdwhg vr wkdw
V5 AV 41 Zlwk htxdwlrq +5, lw lv srvvleoh wr fkdudfwhul}h wkh h>hfw ri wkdw
?qdqfldo uhsuhvvlrq kdv rq wkh hfrqrp|*v jurzwk udwh yld wkh jurvv uhdo uhwxuq
rq dvvhwv1 Dq lqfuhdvh lq wkh lq dwlrq udwh/ iru lqvwdqfh/ orzhuv wkh uhdo uhwxuq
rq ?dw prqh|1 Zlwk V5 frqvwdqw/ V4 idoov/ gulylqj U grzq1 Dq lqfuhdvh lq
wkh uhvhuyh udwlr vkliwv juhdwhu zhljkw wrzdug ?dw prqh|1 Khqfh/ U idoov dv wkh
uhvhuyh uhtxluhphqw ulvhv1
9515 Fdyhdwv dqg Uhodwhg Olwhudwxuh
Ri frxuvh/ lq jhqhudo htxloleulxp/ wkh uhodwlrqvkls ehwzhhq ?qdqfldo uhsuhvvlrq
dqg wkh jurvv uhdo uhwxuq rq krxvhkrog*v dvvhwv lv pruh frpsolfdwhg1 Iru rqh
wklqj/ wklv prgho hfrqrp| wdnhv wkh euhdgwk ri ?qdqfldo ghyhorsphqw dv jlyhq1
Pruh vshfl?fdoo|/ ?qdqfldo lqqrydwlrqv pd| rffxu dv d uhvxow ri dwwhpswhg ?0
qdqfldo uhsuhvvlrq1 Lq whupv ri htxdwlrq +5,/ Ł lv hqgrjhqrxv dv zhoo dv ehlqj d
ixqfwlrq ri wkh srolf| yduldeohv1 Iru lqvwdqfh/ Ohylqh dqg ]huyrv +4<<9, vkrz
wkdw phdvxuhv ri htxlw| pdunhw ghyhorsphqw duh srvlwlyho| dvvrfldwhg zlwk phd0
vxuhv ri hfrqrplf jurzwk1: Vxfk hylghqfh frxog eh lqwhusuhwhg dv d ?qdqfldo
lqqrydwlrq wkdw flufxpyhqwv ?qdqfldo uhsuhvvlrq1 Lq vkruw/ wkh euhdgwk ri ?qdq0
fldo dvvhwv lqfuhdvhv/ shuplwwlqj djhqw*v wr uhdol}h d kljkhu jurvv uhdo uhwxuq rq
wkhlu sruwirolr1 Wkxv/ juhdwhu ?qdqfldo uhsuhvvlrq8kljkhu lq dwlrq dqg2ru kljkhu
uhvhuyh uhtxluhphqwv8frxog lqgxfh ?qdqfldo lqqrydwlrq/ vxfk dv wkh ghyhorsphqw
ri qhz ?qdqfldo pdunhwv/ wkdw shuplw idvwhu fdslwdo dffxpxodwlrq1
Ehfdxvh zh irfxv rq djjuhjdwh phdvxuhv ri hfrqrplf dfwlylw| lq wklv dqdo|vlv/
lw lv lpsrvvleoh wr dvvhvv phfkdqlvpv wkurxjk zklfk lqgxvwu| dqg ?qdqflqj zrun
wrjhwkhu wr vsxu idvwhu jurzwk1 Udmdq dqg ]lqjdohv +4<<;, ?qg wkdw lqgxvwulhv
wkdw/ rq dyhudjh/ uho| pruh khdylo| rq h{whuqdo ?qdqfh zloo jurz uhodwlyho| idvwhu
wkdq rwkhu lqgxvwulhv lq wkrvh frxqwulhv lq zklfk ?qdqfldo v|vwhpv duh ehwwhu
ghyhorshg1 Ghuplujxf0Nxqw dqg Pdnvlprylf +4<<9, xvh ?up0ohyho gdwd wr vkrz
wkdw lq wkrvh frxqwulhv zlwk ehwwhu ghyhorshg ?qdqfldo v|vwhpv/ ?upv jurz idvwhu
wkdq wkh| zrxog zlwkrxw dffhvv wr zhoo0ghyhorshg ?qdqfldo pdunhwv1
6 Ilqdqfldo Uhsuhvvlrq dqg Ilqdqfldo Ghyhors0
phqw=Dvvhvvlqj wkh Hpslulfdo Olqnv wr Jurzwk
Lq wklv vhfwlrq/ zh suhvhqw wkh hpslulfdo ?qglqjv1 Vxevhfwlrqv duh ghyrwhg wr
vlpsoh fruuhodwlrqv/ uhvxowv iurp qrq0sdudphwulf h{huflvhv/ dqg uhjuhvvlrqv1 Lq
wklv sdshu/ wkh gdwd duh vsdq wkh shulrg iurp 4<930;< iru 44< frxqwulhv dqg
prvwo| duh wdnhq iurp wkh vdph vrxufh dv Nlqj dqg Ohylqh1 Lq wklv zd|/ wkh
gl>huhqfhv wkdw hphujh fdq eh wudfhg gluhfwo| wr wkh dgglwlrqdo yduldeohv xqltxh
wr wklv lqyhvwljdwlrq> vshfl?fdoo|/ wkh uhvhuyh uhtxluhphqw phdvxuh1
Lw lv xvhixo wr eulh | ghvfuleh wkh uhvhuyh udwlr phdvxuh xvhg lq wklv dqdo|0
vlv1 Lq dq rwkhuzlvh iulfwlrqohvv zruog/ wkh uhvhuyh udwlr zrxog eh d phdvxuh ri
wkh uhvhuyh uhtxluhphqw1 Wr jhw d uhvhuyh uhtxluhphqw phdvxuh/ krzhyhu/ d uh0
vhdufkhu zrxog olnh wr frpsxwh wkh dyhudjh pdujlqdo uhvhuyh uhtxluhphqw1 Olnh
wd{ frghv/ uhvhuyh uhtxluhphqwv dfurvv frxqwulhv whqg wr txlwh eh frqyroxwhg/
:Lq d yhu| lqwhuhvwlqj sdshu/ Od Sruwd/ Orsh}0gh0Vlodqhv/ Vkohlihu/ dqg Ylvkq| +4<<;, h{0
soruh wkh uroh ri ohjdo vwuxfwxuhv rq hfrqrplf jurzwk1 Lq vrph vhqvh/ wkh surshuw| uljkwv
hperglhg lq wkh ydulrxv ohjdo v|vwhpv lghqwl?hg lq Od Sruwd/ hw do/ pd| vxshufhgh wkh vwdjh
ri ?qdqfldo ghyhorsphqw> wkdw lv/ ?qdqfldo ghyhorsphqw klqjhv rq wkh hqirufhphqw ri edvlf
surshuw| uljkwv lqkhuhqw wr d sduwlfxodu ohjdo v|vwhp1 Dq rshq txhvwlrq/ wkhuhiruh/ lv zkhwkhu
frxqwulhv zlwk pruh ghyhorshg ?qdqfldo v|vwhpv duh fruuhodwhg zlwk wkh ruljlqv ri wkhlu ohjdo
v|vwhp1
:dsso|lqj gl>huhqw uhvhuyh uhtxluhphqw wr gl>huhqw vl}hv ri ghsrvlwv/ gl>huhqw gh0
srvlw fdwhjrulhv/ hwf1 Dv vxfk/ |rx zrxog olnh d glvwulexwlrq ri wkhvh ydulrxv
w|shv vr dv wr frqvwuxfw wkh phdvxuh dffruglqjo|> wkdw lv/ krz zrxog wkh dyhudjh
groodu zrxog eh ghsrvlwhg/ fdswxulqj wkh dssursuldwh uhvhuyh uhtxluhphqw wkdw
zrxog dsso|1 Gdwd rq wkh glvwulexwlrq ri ghsrvlw fdwhjrulhv gr qrw h{lvw vr dv
wr surwhfw sulydwh lqirupdwlrq ri vrph odujh edqnv1 Khqfh zh xvh LIV gdwd wr
frqvwuxfw wkh uhvhuyh udwlr/ zklfk lv wkh ydoxh ri edqn uhvhuyhv glylghg e| wkh
gl>huhqfh ehwzhhq P5 dqg fxuuhqf| rxwvlgh edqnv1; Zh fkrrvh P5/ lqfoxglqj
fkhfndeoh ghsrvlwv dqg vdylqjv dffrxqwv/ ehfdxvh klvwrulfdoo| uhvhuyh uhtxluh0
phqwv lq pdq| frxqwulhv kdyh dssolhg wr erwk ghsrvlw fdwhjrulhv1 Ghvslwh
rxu h>ruwv wr vwuxfwxuh rxu phdvxuh wr orrn olnh wkh dyhudjh uhvhuyh uhtxluh0
phqw udwlr/ lw lv qrw1 Uhfhqwo|/ vhyhudo frxqwulhv8Fdqdgd dqg Qhz ]hdodqg/
iru lqvwdqfh8kdyh holplqdwhg uhvhuyh uhtxluhphqwv1 \hw/ Fdqdgldq edqnv vwloo
krog uhvhuyhv1 Pruh jhqhudoo|/ djjuhjdwh uhvhuyhv fdq h{fhhg wkh dprxqw ri
4uhtxluhg4 uhvhuyhv lq frxqwulhv1 Pd|eh pdunhwv iru lqwhuedqn ordqv duh qrw
zhoo ghyhorshg/ ru lq wkh Urxelql0Vdod0l0Pduwlq iudphzrun/ uhjxodwru| vwuxf0
wxuhv rwkhu wkdq uhvhuyh uhtxluhphqwv lqgxfh edqnv lqwr kroglqj wkhvh h{fhvv
uhvhuyhv1 Wkxv/ zh dgrsw wkh4?qdqfldo uhsuhvvlrq4 qrphqfodwxuh1
614 Vlpsoh Fruuhodwlrqv
Wdeoh 4 suhvhqwv wkh fruuhodwlrq pdwul{ iru shu0fdslwd uhdo JGS jurzwk/ wkh
Nlqj0Ohylqh vhw ri ?qdqfldo ghyhorsphqw lqglfdwruv dqg wkh wzr ?qdqfldo uh0
suhvvlrq yduldeohv8wkh lq dwlrq udwh +SL, dqg uhvhuyh udwlr +UHVHUYH,1 Nlqj0
Ohylqh vhw ri ?qdqfldo ghyhorsphqw lqglfdwruv duh wkh udwlr ri oltxlg oldelolwlhv ri
wkh ?qdqfldo v|vwhp wr JGS +OO\,/ wkh udwlr ri ghsrvlw prqh| edqn grphvwlf
dvvhwv wr ghsrvlw prqh| edqn grphvwlf dvvhwv soxv fhqwudo edqn grphvwlf dvvhwv
+EDQN,/ wkh udwlr ri fodlpv rq wkh qrq?qdqfldo vhfwru wr wrwdo grphvwlf fuhglw
+SULYDWH,/ dqg wkh udwlr ri fodlpv rq wkh qrq?qdqfldo sulydwh vhfwru wr JGS
+SULY\,1 Khuh/ wkh xqlw ri revhuydwlrq iru hdfk frxqwu| lv wkh vdpsoh phdq
frpsxwhg iru wkh shulrg 4<930;<1 Zh irfxv rxu dwwhqwlrq rq wkh fruuhodwlrqv
zlwk wkh ?qdqfldo uhsuhvvlrq phdvxuhv1 Wkuhh qrwhzruwk| uhvxowv duh suhvhqw lq
Wdeoh 41 Iluvw/ erwk wkh uhvhuyh udwlr dqg lq dwlrq udwh duh qhjdwlyho| fruuhodwhg
zlwk shu0fdslwd rxwsxw jurzwk1 Lq qhlwkhu fdvh lv wkh fruuhodwlrq frh!flhqw +lq
devroxwh ydoxh, dv odujh dv wkh frh!flhqwv fruuhvsrqglqj wr shu0fdslwd uhdo JGS
jurzwk dv wkh vhw ri ?qdqfldo lqglfdwruv/ wkrxjk wkh fruuhodwlrq ehwzhhq wkh uh0
vhuyh udwlr dqg shu0fdslwd uhdo JGS jurzwk lv forvh1 Vhfrqg/ wkh ?qdqfldo
lqglfdwruv duh qhjdwlyho| fruuhodwhg zlwk hdfk yduldeoh wkdw lv frqwulexwlqj wr
?qdqfldo uhsuhvvlrq1 Djdlq/ wkh fruuhodwlrq lv vwurqjhvw zlwk wkh uhvhuyh udwlr1
Wklug/ wkhuh lv d srvlwlyh dvvrfldwlrq ehwzhhq wkh uhvhuyh udwlr dqg wkh lq dwlrq
udwh1
Ryhudoo/ vlpsoh fruuhodwlrqv vxjjhvw wkh iroorzlqj1 Zlwk vrph frq?ghqfh/
rqh fdq dvvhuw wkdw frxqwulhv zlwk kljk uhvhuyh udwlrv/ rq dyhudjh/ jurz pruh
;Pruh vshfl?fdoo|/ zh frpsxwh wkh dqqxdo dyhudjh ri edqn uhvhuyhv glylghg e| wkh dqqxdo
dyhudjh ri edqn ghsrvlwv1 Wkxv/ wklv phdvxuh fruuhvsrqgv forvho| wr wkh  rz frqfhsw suhvhqw
lq wkh shu0fdslwd JGS gdwd1
;vorzo| wkdq frxqwulhv zlwk orz uhvhuyh udwlrv1 Frxqwulhv zlwk kljk uhvhuyh
udwlrv dovr whqg wr kdyh ohvv ghyhorshg ?qdqfldo v|vwhpv wkdq frxqwulhv orz
uhvhuyh udwlrv1 Odvwo|/ frxqwulhv zlwk kljk uhvhuyh udwlrv/ rq dyhudjh/ kdyh kljk
lq dwlrq udwhv1
615 Qrq0Sdudphwulf Uhvxowv
Qh{w/ zh uhsruw fhqwudo whqghqflhv iru wkh vhw ri ?qdqfldo lqglfdwruv dqg erwk wkh
uhvhuyh udwlr dqg wkh lq dwlrq udwh1 Vshfl?fdoo|/ wkh glvwulexwlrq ri frxqwulhv lv
frqvwuxfwhg e| d jurzwk lqglfdwru/ wkhq txduwlohv duh lghqwl?hg zlwk wkh phdq
dqg phgldq fdofxodwhg iru hdfk lqglfdwru ri ?qdqfldo ghyhorsphqw dqg wkh wzr
?qdqfldo uhsuhvvlrq phdvxuhv1 E| xvlqj wkh glvwulexwlrq ri wkh jurzwk udwhv
dfurvv frxqwulhv/ rqh fdq jhw dq lghd ri zkhwkhu wkh fruuhodwlrq frh!flhqwv duh
ehlqj gulyhq e| d vpdoo vhw ri rxwolhuv1
Wdeohv 5140517 uhsruw wkh gdwd iru shu0rxwsxw jurzwk +J\ S,/ shu0fdslwd fds0
lwdo jurzwk +JN,/ wkh lqyhvwphqw0rxwsxw udwlr +LQY,/ dqg jurzwk uhvlgxdo lq
shufhqwdjh0fkdqjh whupv +HII,1 Dv zlwk wkh vlpsoh fruuhodwlrq frh!flhqwv/
ixoo0vdpsoh dyhudjhv duh xvhg1 Wkh hylghqfh fdq eh hdvlo| vxppdul}hg1 Uh0
jdugohvv ri wkh jurzwk lqglfdwru/ dv rqh pryhv iurp d idvwhu0jurzlqj jurxs wr wkh
qh{w vorzhu jurzlqj rqh/ wkh vhw ri ?qdqfldo lqglfdwruv ghfolqh dqg wkh uhvhuyh
udwlr ulvhv1 Lq dgglwlrq/ wkhuh lv olwwoh hylghqfh wkdw zlwklq0txduwloh vnhzqhvv lv
d vxevwdqwldo sureohp1 Wklv lqihuhqfh lv gudzq iurp wkh forvhqhvv ri wkh phdq
dqg phgldq zlwk hdfk txduwloh1 Dv lq Er|g/ Ohylqh/ dqg Vplwk/ wkh hylghqfh
vxjjhvwv wkdw hpslulfdo uhodwlrqvkls ehwzhhq lq dwlrq dqg hfrqrplf jurzwk lv
qrw olqhdu1 Iru lqvwdqfh/ orrn dw wkh lq dwlrq +wkh uljkw0kdqg0prvw, froxpq
lq Wdeoh 51 Lq hdfk sdqho/ wkh dyhudjh lq dwlrq udwh iru hdfk jurzwk0txduwloh
qhlwkhu xqlirupo| lqfuhdvhv qru ghfuhdvhv1 Dffruglqjo|/ lw lv gl!fxow wr vd|
iurp wkh qrq0sdudphwulf hylghqfh wkdw frxqwulhv zlwk kljk lq dwlrq udwhv vhhpv
wr jurzwk vorzhu wkdq frxqwulhv zlwk orz lq dwlrq udwhv1 Lq dgglwlrq/ wkh gli0
ihuhqfh ehwzhhq wkh phdq dqg phgldq lq hdfk txduwloh lv w|slfdoo| odujhu wkdq
lw lv iru hlwkhu wkh uhvhuyh udwlr ru wkh phdvxuhv ri ?qdqfldo ghyhorsphqw1
Ryhudoo/ wkh hylghqfh lq Wdeoh 5 uhlqirufhv wkh ?qglqj hvwdeolvkhg e| wkh
vlpsoh fruuhodwlrq frh!flhqw> wkdw lv/ frxqwulhv zlwk pruh ghyhorshg ?qdqfldo
v|vwhpv dqg orzhu uhvhuyh uhtxluhphqwv whqg wr jurz idvwhu wkdq frxqwulhv zlwk
hlwkhu ohvv ghyhorshg ?qdqfldo v|vwhpv dqg kljkhu uhvhuyh uhtxluhphqwv1 E|
euhdnlqj wkh frxqwulhv lqwr jurzwk txduwlohv/ lw ehfrphv txlwh hdv| wr vhh zk|
wkh uhodwlrqvkls ehwzhhq hfrqrplf jurzwk dqg lq dwlrq lv zhdn1 Edvhg rq wkh
hylghqfh/ krzhyhu/ zh gr qrw frqfoxgh wkdw zhdn lq dwlrq0jurzwk uhodwlrqvkls
lv gulyhq e| d ihz kljk0lq dwlrq rxwolhuv1
616 Uhjuhvvlrqv
Wkh qh{w vwhs lv wr ghwhuplqh zkhwkhu wkhuh lv d vwdwlvwlfdoo| vljql?fdqw uhodwlrq0
vkls ehwzhhq hlwkhu wkh uhvhuyh udwlr/ lq dwlrq udwh/ ru erwk dqg jurzwk diwhu
rqh dffrxqwv iru d vwdqgdug vhw ri h{sodqdwru| yduldeohv1 Pruh vshfl?fdoo|/ Lv
wkhuh pdujlqdo lqirupdwlrq lq wkh uhvhuyh udwlr ru lq dwlrq udwh wkdw lv fruuhodwhg
<zlwk jurzwk lqglfdwruvB Zh iroorz Nlqj dqg Ohylqh lq vhohfwlqj wkh vhw ri frq0
glwlrqlqj yduldeohv xvhg lq wkh jurzwk uhjuhvvlrqv1 Wkh dgglwlrqdo h{sodqdwru|
yduldeohv duh= wkh orj ri shu0fdslwd uhdo JGS lq 4<93 +|93,/ wkh orj ri vhfrqgdu|
vfkrro hquroophqw lq 4<93 +vfk93,>wkh udwlr ri wudgh wr JGS +wug,/ wkh udwlr ri
ihghudo jryhuqphqw vshqglqj wr JGS +jry,> dqg wkh lq dwlrq udwh +SL,1L q
hdfk fdvh/ wkh w0vwdwlvwlfv duh rewdlqhg xvlqj Zklwh*v khwhurvnhgdvwlf0frqvlvwhqw
yduldqfh0fryduldqfh pdwul{1
Wkh uhvxowv uhjduglqj wkh vhw ri frqglwlrqlqj yduldeohv duh qrw vxusulvlqj1 Lq
jhqhudo/ frxqwulhv wkdw kdyh wkh orzhvw ohyhov ri shu0fdslwd uhdo JGS lq 4<93/ rq
dyhudjh/ jurz idvwhu wkdq frxqwulhv zlwk kljkhu lqlwldo ydoxhv ri shu0fdslwdo uhdo
JGS1 Frxqwulhv zlwk kljkhu lqlwldo ohyhov ri hgxfdwlrqdo hquroophqw dovr whqg wr
jurz idvwhu wkdq frxqwulhv zlwk ohvv hgxfdwlrqdo hquroophqw udwhv1 Phdvxuhv ri
rshqqhvv dqg jryhuqphqw vshqglqj duh qrw v|vwhpdwlfdoo| uhodwhg wr wkh vhw ri
jurzwk lqglfdwruv1 Qhlwkhu lv wkhuh hylghqfh wr vxssruw wkh qrwlrq wkdw kljk0
lq dwlrq frxqwulhv duh v|vwhpdwlfdoo| uhodwhg wr frxqwulhv h{shulhqflqj vorzhu
jurzwk lq wkh pxowlsoh0uhjuhvvlrq dqdo|vhv1
Zh wxuq rxu dwwhqwlrq wr wkh uhodwlrqvkls ehwzhhq wkh vhw ri jurzwk lqglfd0
wruv/ dqg wkh vhw ri ?qdqfldo lqglfdwruv dqg wkh uhvhuyh udwlr1 Wdeoh 614 0 617
uhsruwv wkh uhvxowv ri frqwhpsrudu| uhjuhvvlrqv lq zklfk wkh vhw ri frqglwlrqlqj
yduldeohv dorqj zlwk hlwkhu rqh ?qdqfldo lqglfdwru yduldeoh ru wkh uhvhuyh udwlr1
Wkxv/ wkhuh duh ?yh gl>huhqw uhjuhvvlrqv iru hdfk ri wkh irxu jurzwk lqglfd0
wruv1 Wkhvh uhvxowv uhfuhdwh wkh Nlqj0Ohylqh uhvxow1 Lq dgglwlrq/ wkh hylghqfh
lqglfdwhv wkdw wkh uhvhuyh udwlr lv vljql?fdqwo| uhodwhg wr wkh gl>huhqw jurzwk
phdvxuhv/ hyhq diwhu dffrxqwlqj iru wkh vwdqgdug vhw ri uhjuhvvruv1 Khqfh/ wklv
r>huv vwurqjhu hylghqfh wkdw frxqwulhv zlwk kljk uhvhuyh udwlrv/ rq dyhudjh/ jurz
dw d vorzhu udwh1 Wkh orqh h{fhswlrq lv wkdw wkhuh lv qr vljql?fdqw uhodwlrqvkls
ehwzhhq wkh uhvhuyh udwlr dqg wkh jurzwk udwh ri shu0fdslwd fdslwdo vwrfn1
Wdeohv 7140717 dvn zkhwkhu d suhghwhuplqhg frpsrqhqw ri uhvhuyh uhtxluh0
phqw lv olqnhg zlwk vxevhtxhqw jurzwk lqglfdwruv1 Gxh wr gdwd dydlodelolw|/ zh
xvh wkh ghfdgh0orqj dyhudjh1 Khqfh/ wkhvh uhjuhvvlrqv uh hfw erwk furvv0vhfwlrq
dqg wlph0vhulhv dvshfwv lq wkh gdwd1 Wkurxjkrxw wklv sdshu/ zh xvh wkh vx!{
4L4 wr lqglfdwh wkh lqlwldo ydoxh> iru lqvwdqfh/ OO\L lv wkh lqlwldo ydoxh ri OO\ iru
wkdw sduwlfxodu ghfdgh1 Wkh uhvxowv iru vrph ri wkh ?qdqfldo0ghyhorsphqw lqgl0
fdwruv/ vxfk dv dw EDQNL DQG SULYDWHL/ duh qrw urexvwo| uhodwhg wr wkh vhw
ri jurzwk ri lqglfdwruv1 Wklv lv voljkwo| gl>huhqw wkdq wkh uhjuhvvlrq hylghqfh
suhvhqwhg lq zklfk 630|hdu dyhudjhv duh xvhg1 Iru wkrvh uhjuhvvlrq lq zklfk
wkh lqlwldo ydoxh ri uhvhuyh uhtxluhphqw lv lq wkh vshfl?fdwlrq/ rqh vhhv wkdw lw lv
v|vwhpdwlfdoo| uhodwhg wr hdfk ri wkh dowhuqdwlyh jurzwk lqglfdwruv1 Dv vxfk/ wkh
uhvxowv surylgh ixuwkhu vxssruw wr wkh k|srwkhvlv wkdw wkh uhvhuyh uhtxluhphqw
lv d jrrg suhglfwru ri vxevhtxhqw hfrqrplf jurzwk1
D qdwxudo txhvwlrq lv wr dvn zkhwkhu erwk suhghwhuplqhg frpsrqhqw ri wkh
?qdqfldo ghyhorsphqw yduldeoh dqg wkh uhvhuyh udwlr duh v|vwhpdwlfdoo| uhodwhg
wr vxevhtxhqw jurzwk1 Wdeoh 8 uhsruwv uhvxowv iurp d vhw ri uhjuhvvlrqv lq zklfk
rqh ?qdqfldo ghyhorsphqw lqglfdwru lv sdluhg zlwk wkh uhvhuyh udwlr yduldeoh1 Lq
grlqj vr/ wkh hylghqfh ehduv rq zkhwkhu wkhuh lv lqirupdwlrq lq wkh uhvhuyh udwlr
wkdw lv v|vwhpdwlfdoo| uhodwhg wr jurzwk diwhu dffrxqwlqj iru wkh ohyho ri ?qdqfldo
43ghyhorsphqw1
Wkhuh duh 49 frpelqdwlrqv ri jurzwk lqglfdwruv dqg ?qdqfldo0ghyhorsphqw
lqglfdwruv1 Wkh uhvxowv duh pl{hg1 Zkhq shu0fdslwd rxwsxw jurzwk ru shu0
fdslwd fdslwdo vwrfn jurzwk duh xvhg wr phdvxuh jurzwk/ wkh uhvhuyh udwlr lv
vljql?fdqw1 Qrwdeo|/ krzhyhu/ wkh uhvhuyh udwlr lv qrw vljql?fdqwo| uhodwhg
wr hlwkhu wkh lqyhvwphqw0rxwsxw udwlr ru HII1 Lqwhuhvwlqjo|/ qhlwkhu EDQNL
qru SULYDWHL duh v|vwhpdwlfdoo| uhodwhg wr jurzwk zkhqhyhu wkh uhvhuyh udwlr
lv1 Wkh wzr rwkhu lqglfdwruv ri ?qdqfldo ghyhorsphqw8OO\L dqg SULY\L8duh
v|vwhpdwlfdoo| uhodwhg wr zkdwhyhu jurzwk lqglfdwru rqh orrnv dw1 Ryhudoo/ erwk
?qdqfldo0ghyhorsphqw lqglfdwru dqg wkh uhvhuyh udwlr duh erwk v|vwhpdwlfdoo|
uhodwhg wr jurzwk lq irxu ri wkh vl{whhq fdvhv1 Ri wkh rwkhu 45 uhjuhvvlrqv/ wkh
frh!flhqw rq hlwkhu wkh ?qdqfldo0ghyhorsphqw lqglfdwru ru wkh uhvhuyh udwlr lv
vljql?fdqwo| lq qlqh ri wkrvh fdvhv1 Wkxv/ wkh hylghqfh wkdw frxqwulhv zlwk kljk
uhvhuyh udwlrv/ rq dyhudjh/ jurz vorzhu wkdq frxqwulhv zlwk orz uhvhuyh udwlrv
lv vxemhfw wr rqh fdyhdw= lw ghshqgv rq zkdw phdvxuh ri jurzwk rqh zdqwv wr
irfxv rq1 Iru eurdghu phdvxuhv olnh rxwsxw jurzwk dqg fdslwdo vwrfn jurzwk/
wkhuh lv d v|vwhpdwlf/ qhjdwlyh uhodwlrqvkls ehwzhhq uhvhuyh udwlrv dqg jurzwk1
Krzhyhu/ surylghg rqh dffrxqwv iru wkh vwdjh ri ?qdqfldo ghyhorsphqw/ wkh
uhvhuyh udwlr lv qrw vljql?fdqwo| uhodwhg wr hlwkhu wkh lqyhvwphqw0rxwsxw udwlr ru
wkh uhvlgxdo0jurzwk0dffrxqwlqj phdvxuh1
Wkh jurzwk uhjuhvvlrqv uhvxowv suhvhqwhg lq Wdeohv 6 0 8 dovr vkrz wkdw
wkh frh!flhqw rq wkh lq dwlrq udwh lv qrw vljql?fdqw dw wkh 8( ohyho zkhq d
?qdqfldo0ghyhorsphqw yduldeoh ru uhvhuyh udwlr lv lq wkh vshfl?fdwlrq1 Iru wkh
frqwhpsrudu| uhjuhvvlrqv/ lq dwlrq lv vljql?fdqw iru d ihz vshfl?fdwlrqv dw 43(
vljql?fdqfh ohyho1 Krzhyhu/ wkh ghfdgh*v lqlwldo ydoxh ri lq dwlrq lv qrw vljql?0
fdqwo| uhodwhg zlwk vxevhtxhqw jurzwk lqglfdwru/ hyhq dw 43( vljql?fdqw ohyho1
Ryhudoo/ wkh hylghqfh iurp wkh jurzwk uhjuhvvlrqv vkrzv wzr wklqjv1 Iluvw/
wkh hylghqfh wkdw kljk0uhvhuyh0udwlr frxqwulhv/ rq dyhudjh/ duh orz0jurzwk frxq0
wulhv lv vrphzkdw vhqvlwlyh wr jurzwk lqglfdwru diwhu rqh dffrxqwv iru wkh vwdjh
ri ?qdqfldo ghyhorsphqw1 Dv vxfk/ wkh hylghqfh lv ohvv wkdq frpshoolqj wkdw
?qdqfldo uhsuhvvlrq lv v|vwhpdwlfdoo| uhodwhg wr jurzwk diwhu dffrxqwlqj iru wkh
ohyho ri ?qdqfldo ghyhorsphqw1 Vhfrqg/ wkh hylghqfh lv pruh frpshoolqj wkdw wkh
lq dwlrq udwh lv qrw d vx!flhqw vwdwlvwlf iru ?qdqfldo uhsuhvvlrq zkhq dqdo|}lqj
hfrqrplf jurzwk1<
Wkh idfw wkdw wkh v|vwhpdwlf uhodwlrqvkls ehwzhhq uhvhuyh udwlr dqg jurzwk
zhdnhqv diwhu rqh lqfoxghv dq lqglfdwru ri ?qdqfldo ghyhorsphqw vxjjhvwv wkh
qh{w skdvh iru wkh lqyhvwljdwlrq/ hvshfldoo| lq oljkw ri wkh hylghqfh rq wkh sduwldo
fruuhodwlrq h{klelwhg lq Wdeoh 41 Gr ohvv ?qdqfldoo| ghyhorshg frxqwulhv kdyh
kljk uhvhuyh udwlrvB Wkh dqvzhu dwwhpswv wr vkhg oljkw rq wkh lvvxh ri ?qdqfldo
uhsuhvvlrq dqg ?qdqfldo ghyhorsphqw1
<Zh dovr frqvlghu ydulrxv vxevdpsohv ri frxqwulhv1 Vshfl?fdoo|/ li zh rplw RHFG frxqwulhv
ru vxe0Vdkdudq Diulfdq frxqwluhv/ wkh uhvxowv duh qrw pdwhuldoo| dowhuhg zlwk uhvshfw wr wkh
lq dwlrq udwh dqg uhvhuyh udwlr1 Lq dgglwlrq/ li zh rplw frxqwulhv wkdw gr qrw kdyh d ixoo 63
dqqxdo revhuydwlrqv/ wkh uhvxowv duh qrw pdwhuldoo| gl>huhqw1 Uhvxowv duh dyldodeoh iurp wkh
dxwkruv xsrq uhtxhvw1
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Olqnv wr Ilqdqfldo Ghyhorsphqw
Wdeoh 9 uhsruwv wkh ?qglqjv iurp frqwhpsrudu| uhjuhvvlrqv lq zklfk wkh vhw
ri ?qdqfldo ghyhorsphqw lqglfdwruv duh wkh ohiw0kdqg0vlgh yduldeohv1 Zh iroorz
Er|g/ Ohylqh/ dqg Vplwk*v vshfl?fdwlrq/ lqfoxglqj wkh lqlwldo ydoxh +4<93, ri
erwk orj shu0fdslwd uhdo JGS dqg wkh orj ri lqlwldo hgxfdwlrqdo dwwdlqphqw/ wkh
udwlr ri jryhuqphqw vshqglqj wr JGS/ wkh dyhudjh pdunhw h{fkdqjh udwh suh0
plxp +EPS,/ wkh qxpehu ri uhyroxwlrqv dqg frxsv +UHY F,/ dqg wkh lq dwlrq
udwh1
Wdeoh 9 dovr dwwhpswv wr dffrxqw iru d qrqolqhdu uhodwlrqvkls ehwzhhq lq0
 dwlrq dqg wkh ?qdqfldo ghyhorsphqw lqglfdwru dqg vkrz wkdw wkhuh h{lvwv d
wkuhvkrog lq dwlrq udwh1 Wkh qrwlrq khuh lv wkdw frxqwulhv zlwk lq dwlrq udwhv
deryh {(k d y hdg l >huhqw uhodwlrqvkls ehwzhhq lq dwlrq dqg ?qdqfldo ghyho0
rsphqw wkdq frxqwulhv zlwk lq dwlrq udwhv ehorz {(1 Zh xvh ?yh gl>huhqw
vshfl?fdwlrqv1 Htxdwlrq +4, ri Wdeoh 914 0917 lv rxu edvholqh uhjuhvvlrq lq zklfk
zh h{dplqh d olqhdu uhodwlrqvkls1 Wkh hylghqfh vxjjhvwv wkdw frxqwulhv zlwk
kljk lq dwlrq udwhv/ rq dyhudjh/ duh ohvv ?qdqfldoo| ghyhorshg wkdq frxqwulhv
zlwk orz lq dwlrq udwhv1 Wkh fdyhdw lv wkdw wkh lq dwlrq0?qdqfldo ghyhorsphqw
uhodwlrqvkls ghshqgv rq zklfk phdvxuh ri ?qdqfldo ghyhorsphqw rqh fkrrvhv1
Vshfl?fdoo|/ wkhuh lv qr v|vwhpdwlf uhodwlrqvkls ehwzhhq lq dwlrq dqg hlwkhu wkh
EDQN ru SULYDWH phdvxuhv ri ?qdqfldo ghyhorsphqw1 Lq rwkhu zrugv/ wkh
olqhdu uhodwlrqvkls lv qrw yhu| urexvw1
Htxdwlrqv +5, dqg +6, dgrsw d wkuhvkrog dssurdfk1 Iru hdfk frxqwu| zh
fuhdwh d gxpp| yduldeoh wkdw htxdov 3 li wkh dyhudjh lq dwlrq udwh lv ehorz 48(
+ru 73(,d q g4 rwkhuzlvh1 Wkhq wkh lqwhufhsw whup lv shuplwwhg wr fkdqjh iru
4kljk4 dqg 4orz4 lq dwlrq frxqwulhv dqg/ pruh lpsruwdqwo|/ dq lqwhudfwlyh whup
lv fuhdwhg zklfk lv wkh surgxfw ri wkh gxpp| yduldeoh dqg wkh lq dwlrq0udwh
yduldeoh1 Khuh/ wkh lghd lv wkdw wkh vorsh fkdqjhv iru kljk0lq dwlrq frxqwulhv li
wkh frh!flhqw rq wkh lqwhudfwlyh whup lv vljql?fdqwo| gl>huhqw iurp }hur1
Ehiruh zh glvfxvv wkh uhvxowv zlwk uhvshfw wr wkh ?qdqfldo uhsuhvvlrq phd0
vxuhv/ lw lv lqwhuhvwlqj wr qrwh wzr wklqjv zlwk uhvshfw wr wkh vhw ri frqglwlrqlqj
yduldeohv1 Iluvw/ wkh orj ri lqlwldo vhfrqgdu| vfkrro hquroophqw +oq vfk4<93, lv
vljql?fdqw rqo| lq wkh fdvh lq zklfk OO\ lv wkh ?qdqfldo lqglfdwru/ zkloh wkh
orj ri lqlwldo shu0fdslwd uhdo JGS +oq |4<93, lv qrw vljql?fdqwo| uhodwhg wr wkh
?qdqfldo ghyhorsphqw phdvxuh rqo| zkhq OO\ lv wkh lqglfdwru1 Vhfrqg/ wkh
qxpehu ri uhyroxwlrqv dqg frxsv lv v|vwhpdwlfdoo| uhodwhg wr wkh ?qdqfldo lq0
glfdwru yduldeoh rqo| zkhq rqh dffrxqwv iru d srvvleoh qrqolqhdu uhodwlrqvkls
ehwzhhq lq dwlrq dqg ?qdqfldo ghyhorsphqw1
Zlwk uhvshfw wr wkh lq dwlrq udwh/ wkh uhvxowv duh vwurqjhu zkhq wkh wkuhvkrog
lq dwlrq udwh lv fkrvhq wr eh 73(1 Lq Wdeohv 9140917/ rqh vhhv d vljql?fdqw/ qhj0
dwlyh uhodwlrqvkls ehwzhhq lq dwlrq dqg ?qdqfldo ghyhorsphqw iru orz0lq dwlrq
frxqwulhv1 Krzhyhu/ wkh vxp ri wkh frh!flhqw rq lq dwlrq dqg wkh lqwhudfwlyh
whup lv jhqhudoo| qrw vljql?fdqwo| gl>huhqw iurp }hur1 Wkh rqh h{fhswlrq lv lq
d fdvh lq zklfk EDQN lv wkh ?qdqfldo0ghyhorsphqw yduldeoh dqg lq d uhjuhvvlrq
45lq zklfk wkh wkuhvkrog lq dwlrq udwh lv 48(1 Wkxv/ wkh hylghqfh vxjjhvwv wkhuh
lv d qrqolqhdu uhodwlrqvkls ehwzhhq lq dwlrq dqg ?qdqfldo ghyhorsphqw1 Lq
zrugv/ zlwklq wkh vhw ri orz0lq dwlrq frxqwulhv/ wkh orzhvw0lq dwlrq frxqwulhv/
rq dyhudjh/ duh pruh ?qdqfldoo| ghyhorshg wkdq wkrvh forvh wr wkh kljk0lq dwlrq
wkuhvkrog1 Lq frqwudvw/ zlwklq wkh vhw ri kljk0lq dwlrq frxqwulhv/ wkhuh lv qr
v|vwhpdwlf uhodwlrqvkls ehwzhhq lq dwlrq dqg ?qdqfldo ghyhorsphqw/ vxjjhvwlqj
wkdw rqfh d frxqwu| sdvvhv d wkuhvkrog/ ?qdqfldo ghyhorsphqw lv qrw vljql?fdqwo|
uhodwhg wr pdujlqdoo| kljkhu lq dwlrq1 Lq vkruw/ wkh hylghqfh vxjjhvwv wkdw wkhuh
lv d frqfdyh uhodwlrqvkls ehwzhhq lq dwlrq dqg ?qdqfldo ghyhorsphqw
Wkhuh lv vrph hylghqfh wr vxjjhvw wkdw rxwolhuv duh uhvsrqvleoh iru uhvxowv1
Qrwh wkdw wkh vxp ri wkh frh!flhqwv rq lq dwlrq dqg wkh lqwhudfwlyh whup vxp
wr }hur uhjdugohvv ri wkh ohyho ri wkh lq dwlrq0udwh wkuhvkrog +htxdwlrq 5 dqg
6 lq Wdeohv 91409181 Shukdsv d vpdoo qxpehu ri rxwolhuv grplqdwh wkh vxp ri
wkh frh!flhqwv rq wkh lq dwlrq udwh dqg wkh lqwhudfwlyh whup1 Wr dvvhvv wkh
lpsruwdqfh ri rxwolhuv rq wkh frqfdylw| ri wkh uhodwlrqvkls ehwzhhq lq dwlrq dqg
?qdqfldo ghyhorsphqw/ zh rplw wkh revhuydwlrqv lq zklfk wkh 630|hdu dyhudjh
lq dwlrq udwh lv juhdwhu wkdq 73(/ uhshdwlqj wkh hvwlpdwlrq zlwk dqg zlwkrxw
gxpp| yduldeohv vzlwfkhg wr rqh iru frxqwulhv zlwk dyhudjh lq dwlrq udwhv deryh
48 ( 1 Wkh uhvxowv +htxdwlrq 7 dqg 8 lq Wdeoh 9, jhqhudoo| frq?up rxu vxvsl0
flrq> lq sduwlfxodu/ wkh qrqolqhdulw| glvdsshduv iru lq dwlrq udwhv deryh 48(/
lqglfdwlqj wkdw wkh frqfdylw| ri wkh uhodwlrqvkls ehwzhhq lq dwlrq dqg ?qdqfldo
ghyhorsphqw yduldeoh lv qhjoljleoh1
Wdeoh 918 vshfl?hv d fdvh lq zklfk wkh uhvhuyh udwlr lv wkh ohiw0kdqg0vlgh ydul0
deoh1 Wkh lghd lv wkdw wkhuh pd| eh d v|vwhpdwlf uhodwlrqvkls ehwzhhq gl>huhqw
dvshfwv ri ?qdqfldo uhsuhvvlrq/ hyhq diwhu dffrxqwlqj iru rwkhu hfrqrplf frqgl0
wlrqv1 Htxdwlrqv 4 wr 7 vkrz wkdw wkhuh lv d v|vwhpdwlf uhodwlrqvkls ehwzhhq
lq dwlrq dqg wkh uhvhuyh udwlr/ vlplodu wr wkh uhodwlrqvkls ehwzhhq lq dwlrq dqg
wkh ?qdqfldo0ghyhorsphqw lqglfdwruv1 Lq sduwlfxodu/ wkhuh lv d vljql?fdqw/ srv0
lwlyh uhodwlrqvkls ehwzhhq lq dwlrq dqg wkh uhvhuyh udwlr iru orz0 wr prghudwh0
lq dwlrq frxqwulhv/ exw iru kljk0lq dwlrq frxqwulhv +wkrvh zlwk lq dwlrq deryh
73(,/ wkh v|vwhpdwlf uhodwlrqvkls glvdsshduv1 Zh surfhhg zlwk d vlpsoh rxw0
olhu dvvhvvphqw vlplodu wr zkdw zh glg zkhq orrnlqj dw wkh lq dwlrq0?qdqfldo
ghyhorsphqw uhjuhvvlrqv1 Qrwh wkdw htxdwlrq 81 vxjjhvwv wkdw wkhuh lv d vlj0
ql?fdqw frqfdyh uhodwlrqvkls ehwzhhq wkh uhvhuyh udwlr dqg lq dwlrq1 hyhq diwhu
wkh rxwolhuv duh rplwwhg1 Wkxv/ frxqwulhv zlwk kljk lq dwlrq udwhv/ rq dyhudjh/
whqg wr kdyh kljk uhvhuyh udwlr/ wkrxjk wkh uhodwlrqvkls lv ghwhulrudwlqj voljkwo|
iru frxqwulhv zlwk dyhudjh lq dwlrq udwhv deryh 48(1
Wdeoh : orrnv dw wkh frqwhpsrudu| uhodwlrqvkls ehwzhhq wkh uhvhuyh udwlr
dqg wkh ?qdqfldo ghyhorsphqw phdvxuhv1 Iru wkh htxdwlrq zlwk EDQN dqg
SULYDWH/ wkh frh!flhqw rq wkh uhvhuyh udwlr lv qhjdwlyh dqg vljql?fdqw dw wkh
4 ( ohyho1 Iru wkh htxdwlrq zlwk OO\ dqg SULY\/ wkh frh!flhqw rq wkh lq dwlrq
udwh lv qhjdwlyh dqg vljql?fdqw dw wkh 8( ohyho1 Lq rwkhu zrugv/ frxqwulhv zlwk
d juhdwhu ghjuhh ri ?qdqfldo uhsuhvvlrq/ zkhwkhu lq dwlrq ru uhvhuyh udwlr/ rq
dyhudjh duh frxqwulhv zlwk ohvv ghyhorshg ?qdqfldo v|vwhpv1 Shukdsv hylghqfh
iurp Wdeoh 918 pd| dffrxqw iru zk| rqhv vhhv hlwkhu wkh frh!flhqw rq wkh
lq dwlrq udwh lv vljql?fdqw ru wkh frh!flhqw rq wkh uhvhuyh udwlr lv vljql?fdqw/
46exw qhyhu erwk lq wkh vdph uhjuhvvlrq1
Wdeoh ; wdnhv d gl>huhqw dssurdfk/ xvlqj suhghwhuplqhg ydoxhv iru wkh lq0
 dwlrq udwh dqg wkh uhvhuyh udwlr1 Iroorzlqj wkh dssurdfk lq Wdeoh 7/ zh xvh
ghfdgh0orqj vdpsoh phdqv iurp wkh 9309</ :30:</ dqg ;30;< shulrg dqg srro
wkh wlph vhulhv0furvv vhfwlrq gdwd1 Lq dgglwlrq wr lqfuhdvlqj wkh qxpehu ri
revhuydwlrqv/ wklv dssurdfk uhgxfhv wkh lq xhqfh ri d vpdoo qxpehu +9 wr <, ri
kljk lq dwlrq frxqwulhv1 Pruhryhu/ zh jhw vrph dgglwlrqdo yduldwlrq lqvridu dv
wkhuh lv d whqghqf| iru frxqwulhv wr h{shulhqfh kljkhu lq dwlrq gxulqj wkh 4<:3*v
dqg orzhu lq dwlrq lq wkh 4<93v dqg 4<;3v1 Wklv qrlv| sdwwhuq zdv holplqdwhg
e| irfxvlqj rqo| rq wkh 630|hdu vdpsoh phdqv dv wkh xqlw ri revhuydwlrq lq wkh
uhjuhvvlrqv uhsruwhg lq Wdeoh :1 Zlwk wkh lqfuhdvhg qxpehu ri revhuydwlrqv
+ryhu 533,/ lw lv srvvleoh wr xvh wkh lqlwldo ydoxhv ri wkh uljkw kdqg vlgh yduldeohv
dv lqvwuxphqwv ri wkh suhghwhuplqhg frpsrqhqwv1
Wdeohv ;140;17 surylgh hylghqfh rq wzr glvwlqfw ?qglqjv1 Iluvw/ wkh hylghqfh
vxssruwv wkh qrwlrq wkdw wkhuh lv d wkuhvkrog lq wkh uhodwlrqvkls ehwzhhq lq dwlrq
dqg wkh ?qdqfldo0ghyhorsphqw lqglfdwruv1 Krzhyhu/ hyhq zlwkrxw wkh qrq0
olqhdulw| vshfl?fdwlrq/ wkh frh!flhqw ri lq dwlrq +vhh htxdwlrq 4, lv vljql?fdqw
dw wkh 4 ( ohyho iru doo ?qdqfldo yduldeoh uhjuhvvlrqv1 Rqh lqwhusuhwdwlrq lv wkdw
wkh lq xhqfh ri kljk lq dwlrq rxwolhuv wr wkh hvwlpdwlrq lv vpdoohu wkdq lq wkh
frqwhpsrudu| uhjuhvvlrq143
Vhfrqg/ erwk lq dwlrq dqg wkh uhvhuyh udwlr duh vljql?f d q wd wo h d v wd ww k h
8 ( ohyho lq hyhu| ?qdqfldo ghyhorsphqw htxdwlrq1 Wkh rqh h{fhswlrq wr wklv
uxoh lv wkdw lq dwlrq lv qrw vljql?fdqwo| uhodwhg wr SULYDWH lq vrph ri wkh
vshfl?fdwlrqv1 Lq jhqhudo/ frxqwulhv zlwk kljk/ suhghwhuplqhg lq dwlrq dqg uh0
vhuyh udwlrv duh/ rq dyhudjh/ frxqwulhv wkdw duh ohvv ?qdqfldoo| ghyhorshg wkdq
frxqwulhv zlwk orz/ suhghwhuplqhg lq dwlrq udwhv dqg uhvhuyh udwlrv1 Lq dggl0
wlrq/ wkh wzr phdvxuhv ri ?qdqfldo uhsuhvvlrq gr qrw dsshdu wr frqwdlq wkh vdph
lqirupdwlrq lq whupv ri ?qdqfldo ghyhorsphqw phdvxuhv1
8 Frqfoxglqj Uhpdunv
Lq wklv sdshu/ zh lqyhvwljdwhg wzr uhodwlrqvklsv= rqh ehwzhhq ?qdqfldo uhsuhvvlrq
dqg jurzwk dqg rqh ehwzhhq ?qdqfldo uhsuhvvlrq dqg ?qdqfldo ghyhorsphqw1 Zh
xvh wzr phdvxuhv ri ?qdqfldo uhsuhvvlrq8wkh lq dwlrq udwh dqg wkh uhvhuyh udwlr1
Rqh ri wkh qhz ?qglqjv suhvhqwhg khuh lv wkdw zh h{dplqh wkh uhodwlrqvkls
ehwzhhq wkhvh ?qdqfldo uhsuhvvlrq phdvxuhv dqg jurzwk/ wdnlqj lqwr dffrxqw
wkh vwdwh ri ?qdqfldo ghyhorsphqw1 Zh ?qg wkdw lq dwlrq lv qrw v|vwhpdwlfdoo|
uhodwhg wr jurzwk1 Wkh uhvhuyh udwlr lv v|vwhpdwlfdoo| uhodwhg wr jurzwk/ exw
qrw urexvwo|1 Pruh suhflvho|/ kljk uhvhuyh udwlr frxqwulhv/ rq dyhudjh jurz pruh
43Qrwh wkdw wkh lqlwldo ohyho ri shu0fdslwd uhdo JGS lv vljql?fdqw lq wkh ?qdqfldo ghyhors0
phqw yduldeohv1 Dv vxfk/ wkh hylghqfh vxssruwv wkh qrwlrq wkdw zhdowk| frxqwulhv duh pruh
?qdqfldoo| ghyhorshg wkdq srruhu frxqwulhv1 Wklv uhvxow grhv qrw ehdu gluhfwo| rq Urelqvrq*v
fodlp/ exw pd| r>hu hylghqfh rq wkh qrwlrq ri zkhwkhu ?qdqfh 4iroorzv4 wkh dffxpxodwlrq ri
zhdowk lq wkh whpsrudo vhqvh1
47vorzo|/ lq wkh vhqvh ri rxwsxw jurzwk dqg fdslwdo jurzwk/ wkdq gr orz0uhvhuyh0
udwlr frxqwulhv1 Krzhyhu/ wkh uhodwlrqvkls ehwzhhq uhvhuyh udwlr dqg jurzwk
lqglfdwruv lv qrw ghshqghqw rq wkh phdvxuh ri jurzwk rqh fkrrvhv/ dw ohdvw zkhq
rqh frqwurov iru lqlwldo ydoxhv ri ?qdqfldo yduldeohv1 Wkh ?qglqj wkdw uhvhuyh
udwlrv duh v|vwhpdwlfdoo| uhodwhg wr d vxevhw ri wkh jurzwk lqglfdwruv vxjjhvwv
wkdw wkhuh lv vrph lqirupdwlrq frqwdlqhg lq wkh uhvhuyh udwlr wkdw lv deryh dqg
eh|rqg wkh lqirupdwlrq frqwdlqhg lq wkh vhw ri ?qdqfldo lqglfdwruv1 Ryhudoo/ wkh
hylghqfh vxjjhvwv wkdw wkh lq dwlrq udwh lv qrw d vx!flhqw vwdwlvwlf iru ?qdqfldo
uhsuhvvlrq lq hlwkhu wkh jurzwk frqwh{w qru wkh ?qdqfldo ghyhorsphqw frqwh{w1
Qh{w/ zh wxuq rxu dwwhqwlrq wr dq dvvhvvphqw ri wkh hpslulfdo uhodwlrqvkls
ehwzhhq ?qdqfldo ghyhorsphqw dqg ?qdqfldo uhsuhvvlrq1 Khuh/ wkh hylghqfh lv
vwurqjhu1 Lq dwlrq dqg uhvhuyh uhtxluhphqwv duh vwurqjo| dqg urexvwo| fruuh0
odwhg zlwk wkh vl}h ri wkh irupdo ?qdqfldo lqwhuphgldu| vhfwru uhodwlyh wr JGS/
wkh lpsruwdqfh ri edqnv uhodwlyh wr wkh fhqwudo edqn/ wkh shufhqwdjh ri fuhglw
doorfdwhg wr sulydwh ?upv/ dqg wkh udwlr ri fuhglw lvvxhg wr sulydwh ?upv wr JGS1
Wkxv/ wkh gdwd duh frqvlvwhqw zlwk wkh qrwlrq wkdw ?qdqfldo uhsuhvvlrq lv dq lp0
sruwdqw idfwru lq whupv ri ?qdqfldo ghyhorsphqw1 Vshfl?fdoo|/ frxqwulhv zlwk
hlwkhu kljk lq dwlrq ru kljk uhvhuyh udwlrv whqg wr eh ohvv ?qdqfldoo| ghyhorshg
wkdq frxqwulhv zlwk orz lq dwlrq ru orz uhvhuyh udwlrv1 Uhjduglqj lq dwlrq/
wkh hylghqfh srlqwv wr d vwurqjhu olqhdu uhodwlrqvkls dw orz lq dwlrq udwhv wkdq
dw kljkhu lq dwlrq udwhv1 Wkdw lv/ iru frxqwulhv deryh vrph wkuhvkrog lq dwlrq
udwh/ kljkhu lq dwlrq dsshduv wr eh xquhodwhg wr ?qdqfldo ghyhorsphqw144
E d v h gr qw k h?qglqjv suhvhqwhg lq wklv sdshu/ zh frqfoxgh wkdw ?qdqfldo
uhsuhvvlrq lv hpslulfdoo| olqnhg zlwk jurzwk dw ohdvw lq sduw wkurxjk wkh ohyho
ri ?qdqfldo ghyhorsphqw1 Zlwk uhvshfw wr wkh txhvwlrq srvhg lq wkh wlwoh ri
wklv sdshu/ rxu ?qglqjv vxjjhvw wkdw Vfkxpshwhu zdv uljkw ehfdxvh srolflhv
surgxfh dq hqylurqphqw wkdw lv pruh ru ohvv frqgxflyh wr wkh ghyhorsphqw ri
d ?qdqfldo v|vwhp1 Nlqj dqg Ohylqh*v hylghqfh hvwdeolvkhv dq hpslulfdo olqn
ehwzhhq ?qdqfldo lqwhuphgldulhv dqg jurzwk1 Lq wklv sdshu/ zh hvwdeolvk dq
hpslulfdo olqn ehwzhhq ?qdqfldo uhsuhvvlrq dqg wkh ghyhorsphqw ri ?qdqfldo
lqwhuphgldulhv1 Lq rxu ylhz/ d ?qdqfldo uhsuhvvlrq0?qdqfldo ghyhorsphqw olqn
dxjphqwv wkh Vfkxpshwhuldq vwru|1 Wkdw lv/ wkh srolf|pdnhuv pdnh lw kdughu
ru hdvlhu iru ?qdqfldo lqwhuphgldulhv wr doorfdwh ixqgv wr surmhfwv ri wkh fuhdwlyh0
ghvwuxfwlrq w|sh wkdw Vfkxpshwhu uhihuuhg wr1
Wkhvh uhvxowv r>hu d whqwdwlyh lghqwl?fdwlrq vwudwhj| lqvridu dv zh xvh suh0
ghwhuplqhg yduldeohv lq vrph ri wkh vshfl?fdwlrqv1 Ri frxuvh/ lw grhv qrw phdq
wkdw lw lv wkh rqo| gluhfwlrq ri wkh lqwhudfwlrq ehwzhhq hfrqrplf jurzwk dqg
?qdqfldo ghyhorsphqw1 Dqrwkhu lpsruwdqw fdyhdw lv wkdw wkh ?qdqfldo uhsuhv0
vlrq yduldeohv pd| eh sur{lhv iru rwkhu rplwwhg yduldeohv1 Lw lv zhoo nqrzq wkdw
kljk lq dwlrq frxqwulhv duh frxqwulhv wkdw h{shulhqfh wkh juhdwhvw yrodwlolw| lq
wkh lq dwlrq udwh1 Khqfh/ wkhuh lv qr zd| wr glvhqwdqjoh wkh frqwulexwlrq iurp
44Wklv uhvxow grhv qrw qhfhvvdulo| frqwudglfw Euxqr dqg Hdvwhuo| +4<<;, wkdw d glvfuhwh kljk
lq dwlrq fulvlv +ryhu 73(, lv dvvrfldwhg zlwk orz jurzwk1 Htxdwlrqv 5 dqg 6 ri Wdeoh 9 vkrz
wkdw frqvwdqw gxpplhv duh vljql?fdqw dw wkh 4 ( ohyho/ dqg wkh vl}hv ri wkh frh!flhqwv duh
hfrqrplfdoo| phdqlqjixo1 Wkh frxqwulhv zlwk kljkhu lq dwlrq +ryhu 73(, whqg wr kdyh ohvv
?qdqfldo ghyhorsphqw wkdq wkh frxqwulhv zlwk orzhu lq dwlrq1
48lq dwlrq xqfhuwdlqw| dqg wkh frqwulexwlrq iurp wkh ohyho ri wkh lq dwlrq udwh1
Vlploduo|/ wkh uhvhuyh udwlr lv suredeo| forvho| dvvrfldwhg zlwk d vhw ri uhjxodwru|
ihdwxuhv wkdw lqklelw wkh ghyhorsphqw ri wkh edqn1 Zlwkrxw vxfk phdvxuhv lq
wkh uhjuhvvlrqv/ wkh uhvxowv gr qrw pdnh fohdu zklfk uhjxodwru| yduldeohv uhdoo|
pdwwhuv1 Reylrxvo|/ wkhuh lv vwloo pxfk iru ixwxuh uhvhdufk wr glvhqwdqjoh1
Dv dq dvlgh/ wkh hpslulfdo olqn ehwzhhq ?qdqfldo uhsuhvvlrq dqg ?qdqfldo
ghyhorsphqw dggv dqrwkhu slhfh wr wkh uhfhqw wkhruhwlfdo olwhudwxuh1 Lq wkh
hqgrjhqrxv jurzwk olwhudwxuh/ Urphu +4<<3,/ Uhehor +4<<4,/ Ulyhud0Edwl} dqg
Urphu +4<<4,/ dqg Nlqj dqg Uhehor +4<<4, irfxv rq wkh uroh wkdw wd{ dqg
wudgh srolf| sod|v1 Wkh hylghqfh lq wklv sdshu surylghv prwlydwlrq iru zrun e|
Ehqflyhqjd dqg Vplwk +4<<5,/ Urxelql dqg Vdod0l0Pduwlq/ Mrqhv dqg Pdqxhool
+4<<8,/ dqg rwkhuv/ zkr lqyhvwljdwh wkh uroh wkdw ?qdqfldo uhsuhvvlrq kdv rq
jurzwk1
49Uhihuhqfhv
Eduur/ Urehuw M1 4Lq dwlrq dqg Hfrqrplf Jurzwk/4 Edqn ri Hqjodqg Txdu0
whuo| Uhylhz/ Pd| 4<<8/ ss149904:91
Ehqflyhqjd/ Ydohulh U1 dqg Vplwk/ Euxfh G1 4Ilqdqfldo Lqwhuphgldwlrq dqg
Hqgrjhqrxv Jurzwk/4 Uhylhz ri Hfrqrplf Vwxglhv/ 4<<4/ 8;+5,/ ss14<8053<
bbbbb dqg bbbbb/ 4<<5/ 4Gh?flwv/ Lq dwlrq dqg wkh Edqnlqj V|vwhp
lq Ghyhorslqj Frxqwulhv= wkh Rswlpdo Ghjuhh ri Ilqdqfldo Uhsuhvvlrq/4 R{irug
Hfrqrplfv Sdshuv/ 4<<5/ 77+7,/ ss1:9:0<31
Er|g/ Mrkq K1/ Ohylqh/ Urvv/ dqg Vplwk/ Euxfh G1 4 Lq dwlrq dqg Ilqdqfldo
Pdunhw Shuirupdqfh/4 Ihghudo Uhvhuyh Edqn ri Plqqhdsrolv Zrunlqj Sdshu
&8:6G/ Mxo| 4<<:1
Euxqr/ Plfkdho dqg Hdvwhuo|/ Zlooldp 4Lq dwlrq Fulvhv dqg Orqj0uxq Jurzwk/4
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 4<<;/ 74+4,/ ss1 60591
Fdphurq/ Urqgr H1/ 4<9:/ Edqnlqj lq wkh Hduo| Vwdjhv ri Lqgxvwuldol}dwlrq=
D Vwxg| lq Frpsdudwlyh Hfrqrplf Klvwru|/Q h z\ r u n /R { i r u gX q l y h u v l w |S u h v v /
4<9:1
GhJuhjdulr/ Mrvh/ 4Wkh H>hfwv ri Lq dwlrq rq Hfrqrplf Jurzwk= Ohvvrqv
iurp Odwlq Dphulfd/4 Hxurshdq Hfrqrplf Uhylhz/ 4<<5/ 69+506,/ ss1 74:0581
Ghplujxfv0Nxqw/ Dvol dqg Pdnvlprylf/ Yrmlvody1 4Vwrfn Pdunhw Ghyhors0
phqw dqg Ilqdqflqj Fkrlfhv ri Ilupv/4 Zruog Edqn Hfrqrplf Uhylhz/ 4<<9/
43+5,/ ss1 6740:31
Jrpph/ Sdxo/ 4Prqh| dqg Jurzwk Uhylvlwhg= Phdvxulqj wkh Frvwv ri Lq d0
wlrq lq dq Hqgrjhqrxv Jurzwk Prgho/4 Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 4<<6/
65+4,/ ss1 840::1
Juhhqzrrg/ Mhuhp| dqg Mrydqdylf/ Er|dq 4<<3/ 4Ilqdqfldo Ghyhorsphqw/
Jurzwk dqg wkh Glvwulexwlrq ri Lqfrph/4 Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<<3/
<;+8/ Sw14,/ ss143:9043<:
Jrogvplwk/ Ud|prqg/ Z1 Ilqdqfldo Vwuxfwxuh dqg Ghyhorsphqw/Q h zK d y h q /
\doh Xqlyhuvlw|/ 4<9<1
Mrqhv/ Oduu| H1 dqg Pdqxhool/ Urgroir H1 4Jurzwk dqg wkh H>hfwv ri Lq d0
wlrq/4 Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro/ 4<<8/ 4<+;,/ ss147380475;1
Nlqj/ Urehuw J1 dqg Uhehor/ Vhujlr/ 4Sxeolf Srolf| dqg Hfrqrplf Jurzwk=
Ghyhorslqj Qhrfodvvlfdo Lpsolfdwlrqv/4 Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<<3/ <;+8/
Sw1 5,/ ss1 45904831
Nlqj/ Urehuw J dqg Urvv Ohylqh/ 4<<6/ 4Ilqdqfh dqg Jurzwk= Vfkxpshwhu
Pljkw eh Uljkw/4 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 4<<6/ 43;+6,/ ss1 :4:0:6:1
Nruphqgl/ Urjhu F1 dqg Phjxluh/ Sklols J1 4Pdfurhfrqrplf Ghwhuplqdqwv
ri Jurzwk=Furvv0Frxqwu| Hylghqfh/4 Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 4<;8/
49+4,/ ss1 47404961
Od Sruwd/ Udidho/ Ioruhqflr Orsh}0gh0Vlodqhv/ Dqguhl Vkohlihu/ dqg Urehuw
Z1 Ylvkq|/ 4 Odz dqg Ilqdqfh/4 Mruxqdo ri Srolwlfdo Hfrqrp|/ 4<<;/ 439+9,/
ss1 44460891
Ohylqh/ Urvv/ 4<<:/ 4Ilqdqfldo Ghyhorsphqw dqg Hfrqrplf Jurzwk/4 Mrxu0
qdo ri Hfrqrplf Olwhudwxuh/ 4<<:/ 68+5,/ ss1 9;;0:591
4:Ohylqh/ Urvv dqg Uhqhow/ Gdylg 4D Vhqvlwlylw| Dqdo|vlv ri Furvv0Frxqwu|
Jurzwk Uhjuhvvlrqv/4 Dphulfdq Hfrqrplf Uhylhz/ 4<<5/ ;5+7,/ ss1 <750961
Ohylqh/ Urvv dqg ]huyrv/ Vdud 4<<;/ 4Vwrfn Pdunhwv/ Edqnv/ dqg Hfrqrplf
Jurzwk/ Dphulfdq Hfrqrplf Uhylhz/ 4<<;/ ;;+6,/ ss1 86:088;1
Udmdq/ Udkkxudp J1 dqg ]lqjdohv/ Oxljl 4<<;/ 4Ilqdqfldo Lqghshqghqfh dqg
Jurzwk/4 Dphulfdq Hfrqrplf Uhylhz/ 4<<;/ ;;+6,/ ss1 88<08;91
Uhehor/ Vhujlr/ 4Orqj0uxq Srolf| Dqdo|vlv dqg Orqj0uxq Jurzwk/4 Mrxuqdo
ri Srolwlfdo Hfrqrp|/ 4<<4/ <<+6,/ ss1 83308541
Ulyhud0Edwl}/ Oxlv D1 dqg Urphu/ Sdxo1 4<<4/ 4Lqwhuqdwlrqdo Wudgh zlwk
Hqgrjhqrxv Whfkqrorjlfdo Fkdqjh/4 QEHU Zrunlqj Sdshu qr1 68<71
Urelqvrq/ Mrdq/ 4<85/ 4Wkh Jhqhudol}dwlrq ri wkh Jhqhudo Wkhru|/4 lq Wkh
Udwh ri Lqwhuhvw dqg Rwkhu Hvvd|v/ Orqgrq/ PdfPloodq/ 4<851
Urxelql/ Qrxulho dqg Vdod0l0Pduwlq/ [dylhu 4Ilqdqfldo Uhsuhvvlrq dqg Hfr0
qrplf Jurzwk/4 Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/ 4<<5/ 6<+4,/ ss1 80631
bbbbb dqg bbbbb/ 4D Jurzwk Prgho ri Lq dwlrq/ Wd{ Hydvlrq/ dqg
Ilqdqfldo Uhsuhvvlrq/4 Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 4<<8/ 68+5,/ ss1 5:80
6351
Urphu/ Sdxo P1/ 4Hqgrjhqrxv Whfkqrorjlfdo Fkdqjh/4 Mrxuqdo ri Srolwlfdo
Hfrqrp|/ 4<<3/ <;+8/ Sw1 5,/ ss1 V:404351
Vfkxpshwhu/ Mrvhsk D1/ Wkh Wkhru| ri Hfrqrplf Ghyhorsphqw/ Fdpeulgjh/
Kduydug Xqlyhuvlw| Suhvv/ 4<<41
4;Wdeoh 4
Fruuhodwlrq Pdwul{ = Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Yduldeoh J\S OO\ EDQN SULYDWH SULY\ UHVHUYH SL
J\S 413 0 0 0 0 0 0
OO\ 318; 413 0 0 0 0 0
EDQN 3178 3193 413 0 0 0 0
SULYDWH 316< 317< 31;5 413 0 0 0
SULY\ 3184 31;7 3197 319; 413 0 0
UHVHUYH 03167 03169 03195 0318; 03176 413 0
SL 0314: 03153 03149 03147 03148 3175 413
qrev :7
Qrwhv= J\S @ shu fdslwd uhdo JGS jurzwk> OO\ @ udwlr ri oltxlglw| old0
elolwlhv ri wkh ?qdqfldo v|vwhp wr JGS> EDQN @ udwlr ri ghsrvlw prqh| edqn
grphvwlf dvvhwv wr ghsrvlw prqh| edqn grphvwlf dvvhwv soxv fhqwudo edqn gr0
phvwlf dvvhwv> SULYDWH @ udwlr ri fodlpv rq wkh qrq?qdqfldo vhfwru wr wrwdo
grphvwlf fuhglw> SULY\ @ udwlr ri fodlpv rq wkh qrq?qdqfldo sulydwh vhfwru wr
JGS> UHVHUYH @ udwlr ri edqn uhvhuyhv wr edqn ghsrvlwv> SL @ lq dwlrq udwh1
4<Wdeoh 514
Txduwloh Dyhudjhv ri Ilqdqfldo Yduldeohv
iru Shu0Fdslwd Rxwsxw Jurzwk Fdwhjrulhv = Phdqv +Phgldqv lq Sduhqwkhvhv,
Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Txdqwloh J\S OO\ EDQN SULYDWH SULY\ UHVHUYH SL
Doo 3134<3 3169:8 31:477 318<:; 31588< 31488: 4;1;9:3
+3134<;, +316333, +31:4:;, +319669, +314<79, +314543, +:19893,
7 3136;< 318878 31;477 319;64 316:88 3144:; 48197<5
+313685, +318775, +31;7;4, +31:353, +31658;, +313;9;, +:19:43,
6 313587 31759: 31:6<8 318<46 316633 3145<3 :195;9
+313587, +316;:9, +31:97;, +31954:, +3157<6, +31435:, +:14873,
5 313479 315:9: 319<<4 318<;8 314:53 31494: 4413<4:
+31347;, +3157<5, +319<;:, +319697, +3149<6, +314648, +:16453,
4 031335< 315438 319383 3184;3 31478: 315464 7313<::
+0313346, +31539;, +3194<6, +318773, +314777, +314;73, +4316543,
qrev :7 :7 :7 :7 :7 :7 :7
Qrwhv= J\S @ shu fdslwd uhdo JGS jurzwk> JN @ jurzwk udwh ri wkh shu
fdslwd uhdo fdslwdo vwrfn> LQY @ udwlr ri lqyhvwphqw wr JGS> HII @ jurzwk
uhvlgxdo lq shufhqwdjh fkdqjh whup> OO\ @ udwlr ri oltxlglw| oldelolwlhv ri wkh
?qdqfldo v|vwhp wr JGS> EDQN @ udwlr ri ghsrvlw prqh| edqn grphvwlf dv0
vhwv wr ghsrvlw prqh| edqn grphvwlf dvvhwv soxv fhqwudo edqn grphvwlf dvvhwv>
SULYDWH @ udwlr ri fodlpv rq wkh qrq?qdqfldo vhfwru wr wrwdo grphvwlf fuhglw>
SULY\ @ udwlr ri fodlpv rq wkh qrq?qdqfldo sulydwh vhfwru wr JGS> UHVHUYH
@ udwlr ri edqn uhvhuyhv wr edqn ghsrvlwv> SL @ lq dwlrq udwh1
53Wdeoh 515
Txduwloh Dyhudjhv ri Ilqdqfldo Yduldeohv
iru Shu0Fdslwd Fdslwdo Jurzwk Fdwhjrulhv = Phdqv +Phgldqv lq Sduhqwkhvhv,
Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Txdqwloh JN OO\ EDQN SULYDWH SULY\ UHVHUYH SL
Doo 0313365 3169:8 31:477 318<:; 31588< 31488: 4;1;9:3
+0313387, +316333, +31:4:;, +319669, +314<79, +314543, +:19893,
7 313478 319364 31;:44 31:5:: 317:4< 313<<; ;19459
+31345<, +318:57, +31;<;;, +31:553, +317385, +313;::, +:14:83,
6 31334; 317383 31:7:4 3193<< 315746 31488: 4:19685
+313339, +316;73, +31:::;, +3197;4, +314<<;, +31459<, +;176<8,
5 03133:4 315776 319757 31883; 3148;4 314<9< 6;13:43
+31339<, +3154<7, +31968;, +318839, +314958, +314<9;, +;169:3,
4 031354; 315464 318<7< 31833< 314797 314:58 4514397
+0313557, +31539;, +318<<5, +317;69, +314897, +314698, +:17;;3,
qrev :7 :7 :7 :7 :7 :7 :7
54Wdeoh 516
Txduwloh Dyhudjhv ri Ilqdqfldo Yduldeohv
iru Lqyhvwphqw2Rxwsxw Jurzwk Fdwhjrulhv = Phdqv +Phgldqv lq Sduhqwkhvhv,
Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Txduwloh LQY OO\ EDQN SULYDWH SULY\ UHVHUYH SL
Doo 315344 316:34 31:466 318<74 315878 31489: 4;1::7:
+315386, +316373, +31:49:, +3195;<, +314<53, +3145:5, +:19:43,
7 31597; 318799 31;598 319<;4 316<4; 314583 4;15:94
+315855, +318775, +31;75;, +31:477, +31658;, +314735, +;16:63,
6 315559 317343 31:<;4 319836 315;34 3146<9 4819<59
+31554;, +316878, +31;78<, +3199;9, +314<77, +31438:, +:18473,
5 314;<: 316499 319:46 31876; 314<;9 3148;; 5914:33
+314<64, +315694, +319833, +318486, +314;44, +314499, +:164:8,
4 3145:9 315463 31889; 317;95 3147;7 315394 4819<97
+314633, +315398, +318938, +31777;, +3144:<, +314;73, +;14783,
qrev :8 :8 :8 :8 :8 :8 :8
55Wdeoh 517
Txduwloh Dyhudjhv ri Ilqdqfldo Yduldeohv
iru H!flhqf| Fdwhjrulhv = Phdqv +Phgldqv lq Sduhqwkhvhv,
Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Txduwloh HII OO\ EDQN SULYDWH SULY\ UHVHUYH SL
Doo 3134<< 3169:8 31:477 318<:; 31588< 31488: 4;1;9:3
+313539, +316333, +31:4;;, +319669, +314<79, +314543, +:19893,
7 313694 31843: 31:98: 3198<3 31684< 31457< 481;<49
+313657, +317<94, +31;43;, +31:335, +31658;, +31437<, +:19:43,
6 31357< 317397 31:893 318:<7 315;34 314586 :1957;
+313587, +316<55, +31;78<, +31954:, +315339, +313<47, +:14733,
5 3134:3 316754 31:695 319738 3157<9 314853 44166:5
+3134:<, +315944, +31:363, +3197;4, +314:<8, +314479, +:18:93,
4 31334; 315449 319363 318468 314764 3154;9 6<19595
+313355, +31539;, +3194<6, +318773, +314777, +314;73, +4313:83,
qrev :7 :7 :7 :7 :7 :7 :7
56Wdeoh 614
Frqwhpsrudu| Jurzwk Uhjuhvvlrqv zlwk Dowhuqdwlyh Ilqdqfldo Yduldeohv =
Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Ghshqghqw Yduldeoh= J\S
Yduldeoh +4, +5, +6, +7, +8,
oq|4<93 03133:3œœœ 03133<9œœœ 0313433œœœ 03133;<œœœ 03133:4œœœ
+615:9, +61<84, +61<93, +71566, +616<:,
oqvfk4<93 3133<5œœœ 313446œœœ 313454œœœ 313438œœœ 313443œœœ
+716;8, +81;<:, +91534, +81957, +81;73,
wug 313353 0313375 031333; 31336; 31335;
+31773, +31:::, +3147:, +31;38, +31885,
jry 313538 31358; 3136<: 3135;3 313595
+31998, +4133;, +416:3, +31;;6, +31<54,
SL 0313363 031336< 031336;œ 031335; 0313356











￿ U5 3=7:6 317;6 317;5 317;8 31776
qrev :6 :6 :6 :6 :6
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
57Wdeoh 615
Frqwhpsrudu| Fdslwdo Jurzwk Uhjuhvvlrqv zlwk Dowhuqdwlyh Ilqdqfldo
Yduldeohv =
Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Ghshqghqw Yduldeoh= JN
Yduldeoh +4, +5, +6, +7, +8,
oq|4<93 0313333 0313345 031334< 0313347 313337
+31349, +31:84, +41493, +31;;8, +31576,
oqvfk4<93 313385œœœ 31339<œœœ 3133:8œœœ 313397œœœ 31339:œœœ
+61794, +81556, +81:::, +71:4;, +71<49,
wug 313333 0313367 031334; 313348 313339
+3133<, +31:;6, +31776, +31695, +31486,
jry 313589 31364: 31373: 313657 31365:
+41355, +41754, +41:47, +415;7, +41689,
SL 0313337 031334< 0313348 0313339 0313348











￿ U5 31978 31943 31958 31973 318;6
qrev :6 :6 :6 :6 :6
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
58Wdeoh 616
Frqwhpsrudu| Lqyhvwphqw0Rxwsxw Udwlr Uhjuhvvlrqv =
Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Ghshqghqw Yduldeoh = LQY
Yduldeoh +4, +5, +6, +7, +8,
oq|4<93 031336< 0313465œ 0313474œœ 03133;< 0313365
+31:4;, +41;<7, +41<:;, +415;5, +317:<,
oqvfk4<93 3133<;œœ 3134:<œœœ 31353<œœœ 313486œœœ 31349;œœœ
+5157<, +61:<5, +714;4, +61:<<, +61637,
wug 313957œœ 3136<3 313859œœ 3139;6œœœ 313984œœ
+5178<, +41768, +5133<, +51948, +517:5,
jry 314448 31465: 314;5< 314763 3146;4
+413<6, +4147;, +418;8, +415<6, +4144;,
SL 313547œ 3134:6 3134:6 3134<8 313538











￿ U5 31776 3177< 31769 31749 316:7
qrev :6 :6 :6 :6 :6
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
59Wdeoh 617
Frqwhpsrudu| H!flhqf| Uhjuhvvlrqv =
Ixoo Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
Ghshqghqw Yduldeoh = HII
Yduldeoh +4, +5, +6, +7, +8,
oq|4<93 03133:3œœœ 03133<5œœœ 03133<7 03133;8œœœ 03133:5œœœ
+6199<, +71679, +71634, +717:3, +61<47,
oqvfk4<93 3133:9œœœ 3133<5œœœ 3133<<œœœ 3133;9œœœ 3133;<œœœ
+7154;, +81775, +81:59, +8156:, +81755,
wug 313353 0313365 0313335 313367 313359
+317;7, +31985, +31383, +31;35, +318:<,
jry 31345; 313496 3135:8 3134;< 313496
+317<8, +31:65, +4143<, +319;6, +319::,
SL 031335; 0313367 0313367œ 0313359 031334;











￿ U5 316;7 3173; 31733 316<< 316:5
qrev :6 :6 :6 :6 :6
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
5:Wdeoh 714
Jurzwk Uhjuhvvlrq zlwk Wlph Vhulhv0Furvv Vhfwlrq Gdwd =
Ghfdgh Dyhudjhv iru wkh Shulrg 9309</ :30:< dqg ;30;<
Ghshqghqw Yduldeoh = J\S
Yduldeoh +4, +5, +6, +7, +8,
oq|4<93 0313363 0313374œ 0313364 031336:œ 031335<
+417;;, +41:73, +41746, +41;53, +417945,
oqvfk4<93 3133<;œœœ 31345<œœœ 313458œœœ 31343<œœœ 313457œœœ
+61;8;, +719;8, +7197<, +7163<, +71:<8,
wugl 0313443œœ 0313483œœœ 0313464œœœ 03133<3œœ 0313443œœ
+51694, +6138;, +51:76, +41<;6, +51665,
jryl 0313796 0313753 031367< 0313778 0313779
+41834, +4174;, +4146:, +4177;, +41757,
SLL 03133:: 03134:9 0313553 0313439 0313454
+31848, +41473, +418:8, +31:58, +31;95,
ghf5 03133:5œœ 03133;4œœ 03133;3œœ 03133:<œœ 03133;<œœ
+41<93, +51479, +513<<, +5147:, +51675,
ghf6 0313584œœœ 0313557œœœ 031355;œœœ 0313596œœœ 031357:œœœ











￿ U5 @3 =69; ￿ U5 @3 =67: ￿ U5 @3 =66< ￿ U5 @3 =69: ￿ U5 @3 =698
qrev @ 493 qrev @ 493 qrev @ 493 qrev @ 493 qrev @ 493
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
5;Wdeoh 715
Jurzwk Uhjuhvvlrq zlwk Wlph Vhulhv0Furvv Vhfwlrq Gdwd =
Ghfdgh Dyhudjhv iru wkh Shulrg 9309</ :30:< dqg ;30;<
Ghshqghqw Yduldeoh = JN
Yduldeoh +4, +5, +6, +7, +8,
oq|4<93 0313333 0313349 0313336 031333: 0313339
+31337, +31:96, +31476, +31694, +31694,
oqvfk4<93 313393œœ 3133;9œœœ 3133;4œœœ 31339:œœ 3133;4œœœ
+513:8, +614<4, +51;7:, +516:6, +61494,
wugl 0313379 03133;7œ 0313396 0313365 0313376
+414<63, +41<8:, +417;7, +31;69, +41497,
jryl 0313746 03136:3 0313654 03136<6 03136<4œ
+418;3, +4179<, +41554, +41868, +41;89,
SLL 03133:6 0313457 03134:4œœ 03133;< 031337;
+31:;8, +4179<, +513<:, +031<<7, +318<8,
ghf5 313368 31335; 31335< 31335< 31334;
+31<;4, +31:;5, +31;446, +31;59, +3184;,
ghf6 0313478œœœ 0313457œœœ 031345<œœœ 0313487œœœ 0313484œœœ











￿ U5 @3 =659 ￿ U5 @3 =657 ￿ U5 @3 =63: ￿ U5 @3 =665 ￿ U5 @3 =69;
qrev @ 487 qrev @ 487 qrev @ 487 qrev @ 487 qrev @ 487
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
5<Wdeoh 716
Jurzwk Uhjuhvvlrq zlwk Wlph Vhulhv0Furvv Vhfwlrq gdwd =
Ghfdgh Dyhudjhv iru Shulrg 9309</ :30:< dqg ;30;<
Ghshqghqw Yduldeoh = LQY
Yduldeoh +4, +5, +6, +7, +8,
oq|4<93 0313358 03133:8 0313363 0313363 313337
+318;:, +4174<, +318;6, +3197<, +313;:<,
oqvfk4<93 3134;4œœœ 3135<9œœœ 03135::œœœ 031355:œœœ 31358<---
+6163:, +81547, +71;3:, +7154<, +7176;,
wugl 313734œœœ 313576 313656œœ 31377:œœœ 3136<7œœœ
+51<45, +41973, +5153;, +6145<, +519<7,
jryl 03147<œ 031464< 03143;3 031477<œ 03147:4
+41:43, +41793, +4166:, +41996, +41957,
SLL 0313349 031365< 031383< 031356; 03136<5
+31375, +31;9;, +4166:, +31957, +41359,
ghf5 313565œœ 3134<<œœ 313534œ 313539œœ 3134<6œ
+51544, +41<:3, +41<74, +513:4, +41;73,
ghf6 0313337 3133<8 3133:: 0313346 313377











￿ U5 @3 =673 ￿ U5 @3 =639 ￿ U5 @3 =5:< ￿ U5 @3 =635 ￿ U5 @3 =5:6
qrev @ 493 qrev @ 493 qrev @ 493 qrev @ 493 qrev @ 493
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
63Wdeoh 717
Jurzwk Uhjuhvvlrq zlwk Wlph Vhulhv0Furvv Vhfwlrq Gdwd =
Ghfdgh Dyhudjhv iru wkh Shulrg 9309</ :30:< dqg ;30;<
Ghshqghqw Yduldeoh = HII
Yduldeoh +4, +5, +6, +7, +8,
oq|4<93 031335< 0313366 031335; 0313366œ 0313359
+41777, +4169:, +415::, +41986, +415;3,
oqvfk4<93 3133:<œœœ 313436œœœ 313434œœœ 3133;;œœœ 3133<<œœœ
+61383, +61987, +619;;, +61736, +61:63,
wugl 031343;œœ 0313465œœœ 0313456œœœ 03133<7œœ 031343:œœ
+51694, +51:78, +51944, +513<7, +515;9,
jryl 0313654 03135<; 0313576 0313635 0313646
+413:4, +41357, +31;49, +4133<, +41346,
SLL 0313383 0313479 03134:6 03133;< 031343:
+31689, +31<<;, +415;3, +3196;, +31:;4,
ghf5 03133;5œœ 03133;<œœ 03133;;œœ 03133;<œœ 03133<7œœ
+51644, +51767, +5173<, +51786, +51875,
ghf6 0313537œœœ 03134;6œœœ 03134;8œœœ 0313543œœœ 03134<;œœœ











￿ U5 @3 =5:: ￿ U5 @3 =586 ￿ U5 @3 =583 ￿ U5 @3 =5:5 ￿ U5 @3 =596
qrev @ 487 qrev @ 487 qrev @ 487 qrev @ 487 qrev @ 487
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
64Wdeoh 8
Ilqdqfldo Lqglfdwruv dqg Prqhwdu| Srolf| Yduldeoh =
Khdg wr khdg Frpsdulvrqv lq Srrohg Furvv0Vhfwlrq Wlph Vhulhv jurzwk
uhjuhvvlrq
+Ghfdgh Dyhudjhv iru wkh Shulrg 9309</ :30:< dqg ;30;<,
ghshqghqw yduldeoh









































































































Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1 -
vljql?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg --- vljql?fdqw
dw wkh 4 ( ohyho1
65Wdeoh 914
Frqwhpsrudu| OO\ Uhjuhvvlrq zlwk Lq dwlrq = Ixoo Vdpsoh Dyhudjhv iru wkh
Shulrg 4<930;<
Ghshqghqw Yduldeoh = OO\
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17 rqo|
Qr gxpp| g@SL A148 g@SL A17 Qr gxpp| g@SL A3148
+4, +5, +6, +7, +8,
FRQVWDQW 318798 31;885œœ 3196<6œ 318744 31:;64œ
+41893, +41<97, +41<35, +417;9, +41:49,
G-FRQVWDQW 031686:œœœ 0316676œœœ 0313;63
+6138:, +61;96, +31837,
oq|4<93 0313344 03133:6 313395 313564 3133:9
+31356, +31488, +31477, +31784, +3146<,
oqvfk4<93 313;66œœœ 313<8<œœœ 313;8<œœœ 313:;7œœ 313<4<œœœ
+51999, +51;97, +51<5;, +517:6, +518;9,
UHYF 0314586 03146<7œœ 0314798œœ 0314;<9œœ 03153<7œœ
+41957, +41;96, +41<;7, +515<<, +51655,
EPS 031377:œœ 313573 313685 313<56 314337
+5184:, +41373, +4179<, +41436, +414:9,
JRY 31865; 315935 316595 314846 313<38
+31;56, +31778, +31873, +314;;, +31449,
SL 03138<<œœ 051889œœ 0415;38œœœ 0416<9<œœœ 051:59:œœ
+51473, +41<8<, +6155<, +614<7, +51336,
gxp-SL 518795œ 415<98œœœ 41855<
+41<74, +61545, +41477,
￿ U5 3165< 31739 316<6 316;3 316;6
s0ydoxh 31959 318:: 3138:
qrev :< :< :< :3 :3
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
s ydoxh lv wkh whvw uhvxow ri wkh qxoo k|srwkhvlv wkdw wkh frh!flhqw rq SL soxv
wkh frh!flhqw rq gxp-SL htxdov }hur1
Wkh hvwlpdwlrq ri htxdwlrqv +4,/ +5, dqg +6, lqfoxghv kljk lq dwlrq +ryhu
73(, frxqwulhv vxfk dv Dujhqwlqd/ Erolyld/ Eud}lo/ Fkloh/ Lvudho/ Qlfdudjxd/ Shux/
Xuxjxd| dqg ]dluh1
66Wdeoh 915
Frqwhpsrudu| EDQN Uhjuhvvlrq zlwk Lq dwlrq = Ixoo Vdpsoh Dyhudjhv iru wkh
Shulrg 4<930;<
Ghshqghqw Yduldeoh = EDQN
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17
Qr gxpp| g@SLA148 g@SLA17 Qr gxpp| gxp@SLA148
+4, +5, +6, +7, +8,
FRQVWDQW 3157<: 316475 316745œœ 31744;œœ 317388œ
+417:5, +4183:, +51335, +5174;, +41<59,
G-FRQVWDQW 031559;œœœ 0316353œœœ 03135;5
+61:67, +71:35, +314<<,
oq|4<93 313959œœœ 313989œœœ 313955œœœ 31386<œœœ 313877œœ
+6134:, +614;:, +6149;, +51:48, +5183;,
oqvfk4<93 031333< 0313353 313356 31337: 313374
+3138:, +31455, +31476, +31639, +3157;,
UHYF 0314745œ 0314<96œœ 0314<95œœ 03149;8œœ 0314:34œœ
+41:43, +51853, +51869, +51474, +513:6,
EPS 0313834œ 031333: 313445 0313:53 0313:45
+41:66, +31369, +31764, +413<8, +413<8,
JRY 317<;: 31698< 317436 316739 316757
+41935, +4159:, +41637, +31<:;, +31<;4,
SL 031366< 031:349 031:73;œœœ 03193;8œœœ 0318;:5
+41555, +413:9, +71969, +61797, +31<86,
gxp-SL 31:868 31;5:6œœœ 313;99
+4147;, +81366, +31444,
￿ U5 3174< 317<8 31838 317:< 31793
s0ydoxh 31369 31343 3164;
qrev :4 :4 :4 97 97
67Wdeoh 916
Frqwhpsrudu| SULYDWH Uhjuhvvlrq zlwk Lq dwlrq = Ixoo0Vdpsoh Dyhudjhv iru
wkh Shulrg 4<930;<
Ghshqghqw Yduldeoh = SULYDWH
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17
Qr gxpp| g@SL A148 g@SLA17 Qr gxpp| g@SL A148
+4, +5, +6, +7, +8,
FRQVWDQW 031354; 31449< 313:<8 315:65 315;59
+31434, +31854, +316<3, +41686, +41576,
G-FRQVWDQW 0315548œœœ 0313<<7 313:9<
+51<4;, +31<:4, +316;8,
oq|4<93 313;78œœœ 313;79œœœ 313;;4œœœ 31389:œœ 31388<œœ
+61364, +61574, +6176<, +5154:, +51456,
oqvfk4<93 03135;: 0313598 03135;3 0313496 0313485
+4164:, +41648, +416;<, +31;7:, +31:87,
UHYF 0314689 0314:<9œ 03148:; 0313:95 0313:49
+415:3, +41:63, +41878, +31;;6, +31:;<,
EPS 03139<3 031357< 0313784 0315899œœœ 03158;<œœœ
+414<7, +317<4, +31<85, +61998, +618<3,
JRY 3149<8 0314538 0314776 313:8< 313:53
+316:8, +315;5, +31676, +31539, +314<8,
SL 0313667 0413;:4 031<453œœœ 03183:<œ 0318599
+31<48, +417;8, +616<6, +41:4;, +31;::,
gxp-SL 041454< 31;<78œœœ 0315:38
+41848, +61545, +31589,
￿ U5 3166; 316;8 31735 317;; 317:3
s0ydoxh 31688 31:53 31689
qrev :3 :3 :3 97 97
68Wdeoh 917
Frqwhpsrudu| SULY\ Uhjuhvvlrq zlwk Lq dwlrq = Ixoo Vdpsoh Dyhudjhv iru
wkh Shulrg 4<930;<
Ghshqghqw Yduldeoh = SULY\
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17
Qr gxpp| gxp@SL A148 gxp@SLA17 Qr gxpp| g@SL A148
+4, +5, +6, +7, +8,
FRQVWDQW 03149<4 31363; 0313<95 0313<:9 31364<
+31955, +3144:, +316<;, +31693, +31445,
G-FRQVWDQW 031584<œœœ 0314<38œœœ 0313:54
+61755, +61635, +31898,
oq|4<93 313:45œ 3139;7œ 313::;œœ 313:<8œ 313:3;œ
+41;7:, +41;<6, +5147;, +41;86, +4199;,
oqvfk4<93 3134:6 31356: 31349; 31347: 313553
+319<8, +41357, +31:75, +318;8, +31;9<,
UHYF 031396< 0313;47 0313:<< 0313;;< 0313<:7
+414;9, +41886, +41899, +417;;, +41863,
EPS 031367< 313473 3133<< 0313498 03133;<
+41834, +31<88, +31976, +3158<, +31469,
JRY 313:<3 03145<4 03148:4 0315748 03157<;
+314:;, +3163<, +31694, +31774, +3179<,
SL 03137:4œœ 041:479œœ 031<:;8œœœ 031<74<œœœ 04199;8œœ
+51646, +516;9, +618::, +51:33, +51456,
gxp-SL 41:395œœ 31<9:8œœœ 31<448
+51694, +61848, +413<3,
￿ U5 31759 317<< 317<4 317;: 317;6
s0ydoxh 3184< 31854 314:7
qrev ;4 ;4 ;4 :6 :6
69Wdeoh 918
Frqwhpsrudu| UHVHUYH Uhjuhvvlrq zlwk Lq dwlrq = Ixoo Vdpsoh Dyhudjhv iru
wkh Shulrg 4<930;<
Ghshqghqw Yduldeoh = UHVHUYH
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17
Qr gxpp| g@SL A148 gxp@SLA17 Qr gxpp| g@SL A148
+4, +5, +6, +7, +8,
FRQVWDQW 315:39œœ 31555;œ 315588œ 31495< 314797
+513;:, +419<8, +41<73, +417:<, +4144;,
G-FRQVWDQW 31586<œœœ 3158:5œœœ 3158;3œœ
+91;:7, +8177<, +5185;,
oq|4<93 0313439 0313564 0313563œ 0313456 0313449
+319:5, +418<7, +41:;9, +31<77, +31:9:,
oqvfk4<93 0313353 31336: 31335< 0313363 0313365
+3146:, +315<8, +31574, +315;;, +31596,
UHYF 313759 3138<; 313:6; 31339; 0313374
+31:94, +41566, +417:7, +31473, +313;<,
EPS 313:58œœ 313487 313469 314533œœ 31448;œœœ
+5135;, +31::<, +318;7, +5158:, +51;65,
JRY 0317;46 0314577 0314396 0314;96 031534<
+417;;, +31785, +316:3, +3196<, +31:36,
SL 31387;œœœ 414446œœ 31<<73œœœ 31:<:7œœœ 31<<9;œœ
+614;;, +51675, +917:9, +81:357, +51637,
gxp-SL 041439;œœ 031<<94œœœ 0415468œ
+51667, +9186<, +41<64,
￿ U5 31654 3185; 31839 31748< 3175;
s0ydoxh 31:4; 31<35 31945
qrev :; :; :; :3 :3
6:Wdeoh :
Frqwhpsrudu| Ilqdqfldo Yduldeoh Uhjuhvvlrqv zlwk Prqhwdu| Srolf| Yduldeoh =
Ixoo0Vdpsoh Dyhudjhv iru wkh Shulrg 4<930;<
ghshqghqw yduldeoh
OO\ EDQN SULYDWH SULY\
FRQVWDQW 318<<3œ 317565œœœ 31599: 031384;
+41;43, +51:3:, +41768, +314;8,
G1FRQVWDQW 03177:<œœœ 0314<56œœ 313799 031495;œ
+51:77, +51399, +31853, +4197<,
oq|4<93 313454 3138;:œœœ 3139;4œœœ 313:8;œ
+315:4, +615::, +51;;<, +41;3;,
oqvfk4<93 313;:7œœœ 0313353 0313568 313495
+51;:5, +31456, +415:5, +31963,
UHYF 03149:8œ 0314555 0314339 0313998
+41:5;, +41976, +41557, +4167;,
EPS 313649 313539 0313578 3134<:
+414<<, +4139<, +31:7;, +413;6,
JRY 316:53 3153<5 031566; 0315;37
+317;<, +3193;, +31865, +31864,
SL 041;46<œœ 03164;< 0315;4: 031;834œœ
+5178:, +31<:6, +31:<5;, +51576,
G1SL 41;655œœ 3173<7 315:5: 31;77:œœ
+51778, +41558, +31:86<, +51533,
UHVHUYH 31664; 0319644œœœ 0319:<5œœœ 031556:
+31;87, +51969, +61;:5, +41964,
￿ U5 316<: 31948 317:9 317;8
qrev :7 98 98 :9
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
gxpp| @ SLA3171
6;Wdeoh ;14
OO\ Uhjuhvvlrq zlwk Wlph Vhulhv0Furvv Vhfwlrq Gdwd =
Ghfdgh Dyhudjhv iru wkh Shulrg 9309</ :30:< dqg ;30;<
Ghshqghqw Yduldeoh = OO\
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17
Qr gxpp| Qr gxpp| g@SL A171 g@SL A17 Qr gxpp| Qr gxpp|
+4, +5, +6, +7, +8, +9,
FRQVWDQW 313;36 3154<5 314588 315534 314398 314;<8
+31938, +41763, +31<98, +41767, +31:9:, +41494,
G-FQVWQW 0316<;;œœœ 0313:83
+61;6;, +4135;,
oq|L 313784œœ 3136:3œ 313779œœ 3136:5œ 3137;5œœœ 313739œ
+517:8, +41;94, +51783, +41;99, +517:6, +41<49,
oqvfkL 313987œœœ 313;59œœœ 3139<5œœœ 313;5;œœœ 313997œœœ 313;33œœœ
+7157:, +71:4<, +717;7, +719<6, +71446, +7168;,
UHYF 0313;8;œœ 03137;6 0313;7<œœ 0313795 0313;<8œœ 031379;
+51859, +41788, +517<6, +41735, +51855, +4169:,
WUGL 313886 313;3; 3137;3 313;46 3137:< 313;5;
+41446, +41699, +31<9:, +416:4, +31<6<, +416<4,
JRYL 316858 314:38 315678 314:<8 314898 314;47
+414<9, +317;;, +31;53, +31847, +31854, +3184;,
GHF5 313356 313379 3133<: 31339; 313443 3133:6
+313:6, +31455, +315<8, +314:9, +31664, +314;<,
GHF6 313997 313;88 314347œœ 313<97œ 3143:4œœ 313<9;œ
+41773, +4196;, +51377, +41:85, +5144<, +41:7<,
SLL 03164;:œœœ 03187<4œœœ 0319936œœœ 0319:<<œœœ 0319:66œœœ 0319;53œœœ
+61445, +71:7;, +61738, +615:6, +6176:, +6158;,
G1SLL 31;469œœœ 315;43
+6178<, +41745,
UHVHUYHL 03153<<œœ 0315373œœ 0314<;3œœ
+514;;, +51453, +51354,
￿ U5 31693 316:3 316:4 31698 3169: 31693
qrev 589 549 589 549 579 53<
Qrwhv= Zklwh*v Khwhurvnhgdvwlflw|0fruuhfwhg w0vwdwlvwlfv lq Sduhqwkhvhv1
-v l j q l ?fdqw dw wkh 43 ( ohyho/ -- vljql?fdqw dw wkh 8 ( ohyho/ dqg ---
vljql?fdqw dw wkh 4 ( ohyho1
Wkh hvwlpdwlrq ri htxdwlrqv +4, dqg +6, lqfoxghv kljk lq dwlrq +ryhu 73(,
frxqwulhv vxfk dv Fkloh +4<:3/ 4<;3,/ Jkdqd +4<;3,/ Lfhodqg+4<;3,/ Lvudho +4<;3,/
Shux +4<;3,/ Vrpdold +4<;3,/ Wxunh| +4<;3,/ Xuxjxd| +4<;3, dqg ]dluh +4<;3,1
6<Wkh hvwlpdwlrq ri htxdwlrqv +5, dqg +7, lqfoxghv kljk lq dwlrq +ryhu 73(, frxq0
wulhv vxfk dv Fkloh +4<:3,/ Eud}lo +4<;3,/ Jkdqd +4<;3,/ Lfhodqg+4<;3,/ Shux
+4<;3,/ Xuxjxd| +4<;3, dqg ]dluh +4<;3,1
73Wdeoh ;15
EDQN Uhjuhvvlrq zlwk Wlph Vhulhv0Furvv Vhfwlrq Gdwd =
Ghfdgh Dyhudjhv iru wkh Shulrg 9309</ :30:< dqg ;30;<
Ghshqghqw Yduldeoh = EDQN
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17
Qr gxpp| Qr gxpp| g@SL A171 g@SL A17 Qr gxpp| Qr gxpp|
+4, +5, +6, +7, +8, +9,
FRQVWDQW 03138;3 314377 313459 314436 31348< 3143;4
+3179<, +31;37, +31435, +31;6:, +31456, +31:;<,
G-FQVWQW 0317;::œœœ 0315556
+617::, +31:;7,
oq|L 313<78œœœ 313;85œœœ 313<4<œœœ 313;7<œœœ 313<54œœœ 313;83œœœ
+:1666, +91955, +:146<, +91785, +91:<3, +914::,
oqvfkL 03133<9 031336; 031336< 031335: 0313375 0313366
+318;<, +3154;, +3156;, +31486, +31586, +314;7,
UHYF 03136;9 031356; 0313768 031354; 03136<3 0313477
+31:44, +31874, +31;39, +317<6, +319<3, +31645,
WUGL 3136:5 313965 3136:5 313993 313668 313953
+31;<4, +41867, +31;89, +4189:, +31:9<, +41795,
JRYL 314;5: 031369; 03133;< 0313696 03137;; 03134<4
+319::, +31485, +31367, +3147<, +314;5, +313:;,
GHF5 31397;œœ 31388<œ 313:68œœ 3138;8œœ 313:99œœœ 313949œœ
+514;8, +41;;8, +51839, +41<:9, +51944, +513<5,
GHF6 3137:5 3137;5 313;86œœ 3138:7 313;54œœ 3137<:
+4164:, +41738, +51743, +41977, +51653, +41776,
SLL 03168<<œœœ 0317;55œœœ 031:5<4œœœ 03193;6œœœ 031:3:<œœœ 0318984œœœ
+613:<, +7177:, +7136;, +6168;, +61<36, +61479,
G1SLL 31<9;7œœœ 318374
+619<9, +31<<7,
UHVHUYHL 031689;œœœ 0316795œœœ 0316858œœœ
+71<;5, +71::;, +71<:9,
￿ U5 316<4 317<5 31756 317<4 316<6 31796
qrev 54: 4<3 54: 4<3 53; 4;6
74Wdeoh ;16
SULYDWH Uhjuhvvlrq zlwk Wlph Vhulhv0Furvv Vhfwlrq Gdwd =
Ghfdgh Dyhudjhv iru Shulrg 9309</ :30:< dqg ;30;<
Ghshqghqw Yduldeoh = SULYDWH
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17
Qr gxpp| Qr gxpp| g@SL A171 g@SL A17 Qr gxpp| Qr gxpp|
+4, +5, +6, +7, +8, +9,
FRQVWDQW 03143<4 313:<5 0313<;5 3139:: 031399: 314365
+31;94, +318<3, +31:87, +31835, +317;:, +31:6:,
G-FQVWQW 0313;4< 3158:;œ
+319;<, +41:<8,
oq|L 313<84œœœ 313;45œœœ 313<78œœœ 313;54œœœ 0313<47œœœ 313:;5œœœ
+9196;, +81993, +91866, +819;4, +81<57, +81497,
oqvfkL 0313437 03133<3 03133<7 0313438 0313398 031339;
+31938, +317;;, +31877, +31895, +31698, +31693,
UHYF 313446 313343 313437 313333 313495 3133:9
+31554, +31357, +31537, +31333, +31635, +314::,
WUGL 3135;< 313687 3135;8 31365< 313577 3135;3
+31996, +31:78, +31978, +319;7, +3187:, +318:;,
JRYL 03158;3 0316:64 0315;64 0316:34 03163;8 0316966
+41384, +41796, +413<4, +41774, +41466, +4173;,
GHF5 313785 3135:< 31378: 313595 313786 313585
+41877, +31<3<, +41886, +31;96, +4186;, +31;65,
GHF6 313343 313534 313379 0313634 313386 031363:
+31363, +31899, +3144;, +31:<7, +31468, +31;43,
SLL 0315:;<œœœ 0314;77œ 0316357 31394< 031637: 031389<
+719:<, +41:5<, +41773, +315<;, +41785, +315:8,
G1SLL 3144;: 0318738œœ
+31798, +51354,
UHVHUYHL 0317443œœœ 0317539œœœ 03175;3œœœ
+7168:, +7183;, +7179:,
￿ U5 31657 316;3 3164; 316:: 315<4 31679
qrev 545 4;8 545 4;8 537 4:<
75Wdeoh ;17
SULY\ Uhjuhvvlrq zlwk Wlph Vhulhv0Furvv Vhfwlrq Gdwd =
Ghfdgh Dyhudjhv iru wkh Shulrg 9309</ :30:< dqg ;30;<
Ghshqghqw Yduldeoh = SULY\
vshfl?fdwlrqv
Rqo| frxqwulhv zlwk SL?17
Qr gxpp| Qr gxpp| g@SL A171 g@SL A17 Qr gxpp| Qr gxpp|
+4, +5, +6, +7, +8, +9,
FRQVWDQW 0315639œœ 0313;4; 0314<;:œœ 0313<48 031535:œœ 0313<;6
+51699, +31:6<, +51397, +31;5<, +41<:<, +31;64,
G-FQVWQW 03156<6œœ 34::4œœœ
+516:5, +51;87,
oq|L 313:35œœœ 313947œœœ 3139<:œœœ 31395;œœœ 313:47œœœ 313968œœœ
+816<<, +715<:, +8168<, +716;<, +8146<, +71475,
oqvfkL 3134<6œ 3135;:œœ 31354;œœ 3135:6œœ 31353:œ 3135:3œœ
+41;48, +51598, +51348, +51474, +41;64, +51343,
UHYF 03137;:œœ 031358< 03137;4œœ 0313587 03137;:œœ 0313569
+51489, +413<5, +5147;, +413::, +513;7, +31<96,
WUGL 031347: 03134<4 03134<: 03134;8 031353; 03134;7
+31969, +31::8, +31;95, +31:8;, +31;<:, +31:86,
JRYL 313<:; 0313887 313587 0313877 03136<9 031384:
+3184;, +315:5, +31476, +3159;, +3154;, +31587,
GHF5 313449 3133:6 313487 3133;; 313499 3133;;
+31889, +31648, +31:6;, +316;3, +31:<6, +316:;,
GHF6 313837œ 313998œœ 313:;œœœ 313:4<œœ 313;47œœœ 313:4<œœ
+41;99, +51666, +519:<, +515<7, +51:;5, +515<6,
SLL 0315368œœœ 03163<6œœœ 0317:;:œœœ 0316;39œœ 0317;88œœœ 0316;5;œœ
+51:58, +7137<, +615;8, +51889, +61653, +5189<,
G1SLL 318855œœœ 0314;36
+51;58, +413<8,
UHVHUYHL 031633:œœœ 031634:œœœ 0315<:9œœœ
+813<5, +813:9, +71<66,
￿ U5 31779 317:4 31788 3179< 31786 31794
qrev 589 54; 589 54; 57: 545
76